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TO 

ALEXANDER  WOOD, 

SURGEON, 

WHOSE  ABILITIES,  AND  SKILL,  AND  DISINTERESTED  CONDUCT, 
HAVE  RAISED  HIM,  BY  COMMON  CONSENT, 

TO  THE  FIRST  RANK,  IN  A MOST  USEFUL  PROFESSION, 
CONDUCTING  HIM,  IN  HONOUR,  TO  THAT  PERIOD  OF  LIFE 
IN  WHICH  HE  MUST  FEEL,  WITH  PLEASURE,  HOW 
COMPLETELY  HE  ENJOYS  THE  CONFIDENCE  OF  THE  PUBLIC, 
AND  THE  ESTEEM  OF  ALL  GOOD  MEN, 

THIS  BOOK  OF  ANATOMY  IS  PRESENTED  BY  HIS  PUPII 


JOHN  BELL, 


ADVERTISEMENT 


To  the  second  American  Edition. 

... 

The  first  American  edition  of  this  work  being  en- 
tirely sold,  and  the  demand  still  existing  and  increas- 
ing, the  Publishers  are  again  induced  to  present  the 
student  of  Anatomy  with  a new  edition  of  this  justly 
celebrated  work  ; and  while  acknowledging  their 
past  success,  they  would  express  the  obligations 
under  which  they  are  laid  by  the  Medical  Profession 
in  general,  and  particularly  by  the  Professors  of 
Anatomy  throughout  the  United  States,  for  their 
patronage  and  encouragement.  In  Great  Britain, 
during  a short  period  of  time,  four  editions  of  the 
work  were  printed  and  sold  in  succession,  which 
circumstance  sufficiently  proves  its  merit ; as  no 
book,  treating  of  so  important  a science,  would  ex- 
perience such  a rapid  sale  unless  penned  by  pro- 
fessors of  the  greatest  eminence. 

A few  of  the  numerous  commendations  bestowed 
on  the  work  by  the  most  respectable  critics,  are  an- 
nexed ; many  more  might  have  been  added,  but  it 
is  presumed  these  are  sufficient  to  satisfy  every  rea- 
sonable enquirer. 

In  regard  to  the  advantages  claimed  by  this  Ameri- 
can edition,  the  publishers  believe  that  they  have  on 
no  former  occasion  been  more  successful  in  accom- 
plishing the  two  important  objects— typographical 
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correctness,  and  great  reduction  in  the  price  of  the 
work. 

With  respect  to  the  former  of  these  advantages, 
the  publishers  can  confidently  claim  a decided  prefer- 
ence to  the  English  editions.  Seldom  has  a work 
been  issued  from  the  press  more  loaded  with  typo- 
graphical errors,  many  of  them  of  serious  magnitude, 
than  the  different  editions  of  this  work,  which  have 
been  published  in  London.  Partly  through  the  aid 
of  a very  competent  medical  friend,  who  generously 
offered  his  services  to  assist  them,  the  publishers 
have  been  able  to  correct  several  hundred  errors  of 
the  press.  The  custom  of  some  authors  in  Great 
Britain,  of  submitting  their  manuscripts,  not  always 
very  legible,  entirely  to  the  care  of  the  printer,  whose 
distance  from  their  own  place  of  residence  precludes 
the  possibility  of  their  examining  the  proof-sheets,  is 
the  general,  though  unsatisfactory  apology,  offered 
for  the  numerous  typographical  mistakes,  which  are 
to  be  found  in  many  valuable  works  imported  from 
England. 

The  Publishers  have  the  satisfaction  to  state  that 
the  price  of  this  edition  is  reduced  to  less  than  half 
that  of  the  London  copy,  as  sold  in  this  country. 
The  Engravings  are  done  by  the  best  American  Art- 
ists : the  greater  part  of  these  executed  on  copper, 
especially  in  the  second  volume,  are  much  superior 
to  the  original ; and  those  on  w'ood,  introduced  on 
the  printed  pages,  are  pronounced  by  competent 
judges,  to  answer  the  object  in  view  better  than  the 
faint  and  obiscure  impressions  of  the  English  copy. 
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The  artists  who  have  produced  these  engravings, 
having  both  been  regularly  taught  the  Anatomy  of 
the  Human  Body,  may  reasonably  claim  a reliance  on 
their  accuracy. 

It  is  scarcely  necessary  to  remark,  that  scrupulous 
care  has  been  taken,  not  to  omit  a syllable  of  the  let- 
ter-press nor  a plate,  but  that  the  work  should  be 
presented  entire. 

It  will  be  apparent  to  the  Medical  Profession,  that 
in  the  execution  of  this  work,  the  publishers  have  in- 
curred a very  heavy  expense.  If  they  shall  find  them- 
selves encouraged  in  future,  as  they  have  been  in 
several  of  their  late  offerings  to  the  profession,  they 
intend  to  pursue,  with  redoubled  exertions,  the  busi- 
ness of  reprinting,  at  greatly  reduced  prices,  the  best 
works  of  English  Authors  relating  to  the  science  of 
Medicine  : and  they  are  impressed  with  the  hope 
that,  besides  receiving  an  equitable  pecuniary  remu- 
neration,  they  will  materially  subserve  the  interests 
of  Medical  Science  in  the  United  States. 

CHARACTER  OF  THIS  WORK, 

By  Professional  Critics , 

“ It  would  be  injustice  to  confound  this  work  with  the  ordinary 
compilations  from  the  common  stock  of  elementary  writers,  and 
the  transcribed  lectures  of  the  class-room.  It  is  obviously  the  re- 
sult of  very  extensive  study,  both  in  books,  and  in  the  dissecting- 
room,  and  its  completion  now  supplies  a want  which  was  much 
felt  by  the  English  reader.  The  description  is  clear  and  accurate, 
and  the  engraved  sketches  occasionally  introduced,  are  also  very 
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happily  devised  in  assisting  the  reader  to  gain  a full  idea  of  the 
relative  situation  of  important  and  complicated  parts  of  anatomy. 
They  add  much  to  its  sterling  value,  as  a comprehensive  and  well- 
executed  system.’*  Atkin's  Annual  Review. 

11  Anatomy,  in  common  with  every  other  branch  of  natural  sci- 
ence, has  been  going  on  with  progressive  improvement  ever  since 
the  arrival  of  letters  in  Europe.  It  therefore  becomes  necessary 
from  time  to  time,  that  new  systems  should  be  formed,  in  which 
the  essays  of  different  professors  who  have  exerted  themselves  in 
perfecting  the  description  of  particular  parts  of  the  body,  or  in  me- 
liorating the  whole,  should  be  collected.”  After  enumerating 
many  celebrated  anatomists  who  have  improved  the  art,  the  re- 
viewers conclude : “ Having  said  thus  much  with  regard  to  the 
great  men  who  have  laboured  and  are  labouring  to  improve  the  art 
which  it  seemed  to  demand,  we  shall  readily  acknowledge  that  the 
authors  have  collected  their  materials  with  industry,  and  have  en- 
riched their  work  with  the  principal  improvements  in  physiology, 
which  the  present  age  has  produced.”  British  Critic, 

“ In  our  account  of  the  former  part  [the  first  two  volumes  by 
John  Bell,]  we  bore  a willing  testimony  to  the  ingenious  and  inte- 
resting manner  in  which  the  subject  was  handled.  By  judiciously 
blending  the  physiology,  or  doctrine  of  functions,  with  the  anato  - 
mical descriptions,  by  frequent  occasional  references  to  pathology 
and  practice,  and  by  a manner  peculiarly  impressive  and  interest- 
ing, be  was  enabled  to  excite  the  attention  of  the  student  to  a sub- 
ject of  the  first  importance  to  the  healing  art,  but  one  which  is  ren- 
dered dry  and  disgusting  by  the  ordinary  mode  of  treating  it.  The 
latter  volumes  by  Mr.  Charles  Bell,  are  respectably  executed;  and 
together  they  form  a body  of  anatomy,  greatly  superior  to  any  at 
present  to  be  found  in  our  language.” 

London  Medical  and  Chirurgical  Review „ 


The  editors  of  the  JVew-  York  Medical  Repository . 
thus  announce  the  first  American  edition. 

Our  readers  we  are  confident  will  universally  participate  the. 
pleasure  we  feel  in  announcing  that  Messrs.  Collins  & Perkins 
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have  undertaken  to  give  an  American  edition  of  the  ANATOMY 
OF  THE  HUMAN  BODY,  by  John  and  Charles  Bell,  in  two 
large  volumes,  octavo,  from  the  fourth  London  edition,  in  four 
volumes,  octavo,  corrected,  and  illustrated  by  one  hundred  and 
twenty  five  engravings.  This  grand  work,  embracing  by  far  the 
most  complete  system  of  Anatomy  and  Physiology  in  the  Knglish 
language,  and  possessing  a reputation  which  is  extended  by  the 
approbation  of  every  additional  circle  of  readers,  will  thus  be  pub- 
lished at  a price  so  greatly  reduced  as  to  circulate  to  a wide  extent, 
be  adopted  as  a standard  authority  in  our  Medical  Seminaries,  and 
eventually  come  into  the  hands  of  all  practitioners  of  physic  in  the 
United  States.  We  most  sincerely  congratulate  the  public  on 
the  prospect  of  acquiring  this  splendid  improvement  in  the  means 
of  cultivating  Anatomy  and  Physiology  in  every  part  of  our 
country  ; as  we  are  confident  that  the  general  circulation  of  this 
work  would  be  alone  sufficient  to  advance,  in  a considerable  degree, 
the  respectability  and  usefulness  of  the  Medical  profession  in  this 
new  world.’’ 

The  editors  of  the  JVew-  York  Medical  and  Philo- 
sophical Journal  and  Review , in  announcing  the  same 
undertaking,  dwell  on  the  great  importance  to  the 
profession  of  thus  reducing  the  prices  of  imported 
books,  and  proceed  as  follows  : 

“ It  has  been  objected  to  the  editions  issued  from  our  presses, 
particularly  those  in  which  there  are  plates,  that  though  cheaper, 
they  are  likewise  inferior  to  those  imported.  This  we  think  will 
not  be  the  case  with  the  above  edition  of  Bell’s  Anatomy ; for  we 
have  seen  some  of  the  plates,  which  are  superior  to  those  in  the 
London  copy.  The  extensive  sale  of  the  book,  will,  we  hope,  re- 
munerate the  activity  and  enterprize  of  the  publishers.” 

The  editor  of  the  Philadelphia  Medical  Museum, 
has  called  the  attention  of  his  readers  to  the  same 
subject,  and  informed  them,  that 

“ This  highly  useful  and  important  work  is  to  be  punted  in  two 
volumes,  8vo.  on  a fine  vellum  paper,  from  the  fourth  London  edi- 
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tion.  A selection  of  reviews  from  English  publications  accompa- 
nies the  prospectus,  which  cannot  fail  of  evincing  the  high  degree 
of  estimation  in  which  this  interesting  work  is  held ; and  as  it  is 
given  at  less  than  half  the  price  of  the  English  edition,  must  en- 
sure the  sanction  of  the  Physicians  of  America,  as  a work  in  the 
highest  degree  worthy  of  a place  in  every  medical  library.” 


MEDICAL  BOOKS. 

COLLINS  & CO.  announce  to  the  Medical  Pro- 
fession, that  they  have  been  induced  to  turn  their  attention  to 
the  sale  of 

MEDICAL,  CHEMICAL,  AND  BOTANICAL 
BOOKS, 

In  consequence  of  the  solicitations  of  many  of  the  most  respectable 
of  the  Faculty. 

Whilst  they  respectfully  solicit  the  further  pa- 
tronage of  the  Profession  at  large,  the  advertisers 
should,  with  gratitude,  acknowledge  the  very  exten- 
sive encouragement  which  they  have  already  receiv- 
ed. Their  obligations  are  due,  not  only  to  the  dif- 
ferent medical  professors  and  lecturers  of  the  two 
Colleges  in  New- York,  who  in  their  private  capacity, 
have  recommended  their  establishment,  but  also  to 
medical  institutions,  which  have  promoted  their  un- 
dertaking, by  officially  constituting  the  advertisers 
their  printers  and  medical  booksellers. 

Their  medical  catalogue,  which  already  contains 
more  than  double  the  number  of  medical  books  to 
be  found  in  any  book-store  of  the  United  States,  will 
be  constantly  enlarged  by  the  addition  of  every  new 
work  of  merit  which  may  appear  either  ii)  Europe  or 


America  ; the  advertisers  having  established  a cor- 
respondence in  England,  which  will  insure  to  them 
this  important  advantage,  unless  political  differences 
between  the  two  countries  may  operate  to  defeat  it. 

The  several  Medical  Journals  printed  in  Philadel- 
phia and  Baltimore,  are  also  regularly  received  for 
delivery  to  subscribers  and  others. 

With  regard  to  charges,  those  for  American  books, 
must  be  regulated  by  the  prices  adopted  by  their 
publishers  ; but  foreign  books  are  priced  by  the  im- 
porter. To  those  of  the  Faculty  who  have  already 
dealt  with  the  advertisers,  it  may  be  sufficient  to  ob- 
serve, that  they  pledge  themselves  to  continue  to 
sell  on  the  same  favourable  terms  as  heretofore. 

Upon  American  editions,  (periodical  publications 
and  a few  others  excepted)  liberal  discounts  will  be 
allowed  to  wholesale  purchasers  ; but  upon  imported 
books,  such  are  their  present  reduced  retail  prices, 
only  a very  small  discount  can  be  afforded.  Did  the 
advertisers  adopt  the  practice  of  marking  imported 
books  as  much  above  their  cost  as  are  those  of  Amer- 
ican origin,  the  same  large  discounts  could  with 
equal  propriety  be  allowed;  but  they  apprehend 
that  such  a system  is  not  calculated  to  dispense  equal 
justice  to  all,  nor  to  enable  the  purchaser  of  a single 
book  to  possess  himself  of  it  at  a price  for  which  it 
can  be  fairly  afforded. 
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To  those  who  are  at  all  acquainted  with  books  on  anatomy, 
the  appearance  of  a new  one  on  the  subject  will  not  be  sur- 
prising : to  those  who  are  not  yet  acquainted  with  such  writ- 
ings, I have  only  to  say  that  I have  written  this  book,  because 
I believed  that  such  a one  was  needed,  and  must  be  useful.  I 
have  endeavoured  to  make  it  so  plain  and  simple  as  to  be  easily 
understood  ; I have  avoided  the  tedious  interlarding  of  techni- 
cal terms  (which  has  been  too  long  the  pride  of  anatomists  and 
the  disgrace  of  their  science),  so  that  it  may  read  smoothlv 
compared  with  the  studied  harshness,  and,  I may  say,  ob- 
scurity, of  anatomical  description.  If  an  author  may  ever  be- 
allowed  to  compare  his  book  with  others,  it  must  be  in  the  me- 
chanical part  ; and  I may  venture  to  say,  that  this  book  is  full 
and  correct  in  the  anatomy,  free  and  general  in  the  explana- 
tions, not  redundant,  I hope,  and  yet  not  too  brief. 

If,  in  the  course  of  this  volume,  I shall  appear  to  have 
given  to  theories  a place  and  importance  far-higher  than  they 
really  deserve,  my  reader  will  naturally  feel  how  useful  they 
are  in  preserving  the  due  balance  between  what  is  amusing  and 
what  is  useful ; between  the  looser  doctrines  of  functions  and 
the  close  demonstration  of  parts.  He  will  be  sensible  how 
much  more  easily  these  things  can  be  read  in  the  closet  than 
taught  in  any  public  course  ; he  will,  I think,  be  reaciv  to 
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acknowledge,  that  I introduce  such  theories  only  as  should 
connect  the  whole,  and  maybe  fairly  distinguished  as  the  phy- 
siology of  facts  ; and  he  will  perceive,  that  in  this,  too,  I feel 
a deference  for  the  public  opinion,  and  that  respect  for  the 
established  course  of  education  which  it  is  natural  to  feel  and 
to  comply  with. 

Thus,  perhaps,  it  is  less  immodest  for  an  author  to  put  down 
what  he  thinks  he  may  honestly  say  concerning  his  own  book, 
than  to  omit  those  apologies  which  custom  requires  ; which 
give  assurance  that  he  has  not  entered  upon  his  task  rashly,  nor 
performed  it  without  some  labour  and  thought ; which  are  the 
truest  signs  of  his  respect  for  the  Public,  and  of  his  care  for 
that  science  to  which  he  has  devoted  his  life. 

With  these  intentions  and  hopes  I offer  this  book  to  the 
Public ; and  more  particularly  to  those  in  whose  education  I 
have  a chief  concern  : not  without  a degree  of  satisfaction  at 
having  accomplished  what,  I think,  cannot  fail  to  be  useful  : 
and  surely  not  without  an  apprehension  of  not  having  done  (Jin 
this  wide  and  difficult  subject)  all  that  may  be  expected  or 
wished  for. 

Every  book  of  this  kind  should  form  a part  of  some  greater 
system  of  education  : it  should  not  only  be  entire  in  its  own 
plan,  but  should  be  as  a part  of  some  greater  whole  ; without 
which  support  and  connection  a book  of  science  is  insulated 
and  lost.  This  relation  and  subserviency  of  his  own  particu- 
lar task  to  some  greater  whole,  is  first  in  an  author’s  mind  : 
he  ventures  to  look  forward  to  its  connection  with  the  general 
science  and  common  course  of  education  ; or  he  turns  it  to  a 
correspondence  and  harmony  with  his  own  notions  of  study  : 
and 'if  these  notions  are  to  give  the  complexion  and  character 
to  any  book,  it  should  be  when  it  is  designed  for  those  who  are 
entering  upon  their  studies,  as  yet  uncertain  where  to  begin, 
or  how  to  proceed. 

Hardly  any  one  has  been  so  fortunate  as  to  pursue  the  stud) 
of  his  own  science  under  any  regular  and  perfect  plan  ; and 
there  are  very  few  with  whom  a consciousness  of  this  does  not 
make  a deep  and  serious  impression  at  some  future  period,  ac- 
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companied  with  severe  regret  for  the  loss  of  time  never  to  be 
retrieved.  In  medicine,  perhaps,  more  than  in  any  other 
science,  vve  begin  our  studies  thoughtless  and  undecided,  fol- 
lowing whatever  is  delightful  (as  much  is  delightful),  and  ne- 
glecting the  more  severe  and  useful  parts  : but  as  we  advance 
towards  that  period  in  which  we  are  to  enter  upon  a most  dif- 
ficult profession,  and  to  take  our  place  and  station  in  life  ; and 
when  we  think  of  the  hesitation,  anxiety,  and  apprehension, 
with  which  we  must  move  through  the  first  years  of  practice— 
we  begin  to  look  back  with  regret  on  every  moment  that  is 
past ; with  a consciousness  of  some  idle  hours  ; and  (what  is. 
more  afflicting  still)  with  an  unavailing  sense  of  much  ill-, 
directed,  unprofitable  labour  for  there  is  no  study  upon 
which  a young  man  enters  with  a move  eager  curiosity  ; but 
not  instructed  in  what  is  really  useful,  nor  seriously  impressed 
with  the  importance  of  his  future  profession,  he  thinks  of  his 
studies  rather  as  the  amusement,  than  as  the  business,  of  life  $ 
slumbers  through  his  more  laborious  and  useful  tasks,  and 
soon  falls  off  to  the  vain  pursuit  of  theories  and  doctrines. 

If  I were  not  persuaded  of  the  important  consequences,  of 
the  infinite  gain  or  loss  which  must  attend  the  first  steps,  in 
every  profession,  I should  not  feel,  but,  above  all,  I should 
not  venture  to  express,  an  anxiety,  which  may  be  thought 
affected  by  those  who  cannot  know  how  sincere  it  must  be  ; 
for,  in  our  profession,  this  is  the  course  of  things,  that  a 
young  man,  who,  by  his  limited  fortune,  or  the  will  of  his 
friends,  by  absence  from  his  native  country,  or  by  the  destina- 
tion of  his  future  life,  is  restricted  to  a few  years  of  irregular, 
capricious,  ill-directed  study,  throws  himself  at  once  into  the 
practice  of  a profession,  in  which,  according  to  his  ignorance 
or  skill,  he  must  do  much  good  or  much  harm-  Here  there  is 
no  time  for  his  excursions  into  that  region  of  airy  and  fleeting 
visions,  and  for  his  returning  again  to  sedate  and  useful  labour 
there  is  no  time  for  his  discovering,  by  the  natural  force  of 
his  own  reason,  how  vain  all  speculations  are.— In  but  a few 
years,  at  most,  his  education  is  determined  ; the  limited  term 
is  completed  ere  he  have  learnt  that  most  useful  qf  all  lessons, 
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the  true  plan  of  study ; and  his  opportunities  come  to  be  valued 
(like  every  other  happiness),  only  when  they  are  lost  and  gone. 

Of  all  the  lessons  which  a young  man  entering  upon  our  pro- 
fession needs  to  learn,  this  is,  perhaps,  the  first, — that  he 
should  resist  the  fascinations  of  doctrines  and  hypotheses,  till 
he  have  won  the  privilege  of  such  studies  by  honest  labour, 
and  a faithful  pursuit  of  real  and  useful  knowledge.  Of  this 
knowledge,  anatomy  surely  forms  the  greatest  share. — Anato- 
my, even  while  it  is  neglected,  is  universally  acknowledged  to 

be  the  very  basis  of  all  medical  skill It  is  by  anatomy  that 

the  physician  guesses  at  the  seat,  or  causes,  or  consequences, 
of  any  internal  disease.. — Without  anatomy,  the  surgeon 
could  not  move  one  step  in  his  great  operations  ; and  those 
theories  could  not  even  be  conceived,  which  so  often  usurp  the 
place  of  that  very  science,  from  which  they  should  flow  as 
probabilities  and  conjectures  only,  drawn  from  its  store  of 
facts, 

A consciousness  of  the  high  value  of  anatomical  knowledge 
never  entirely  leaves  the  mind  of  the  student.  He  begins 
with  a strong  conviction  that  this  is  the  great  study,  and  with 
an  ardent  desire  to  master  all  its  difficulties  : if  he  relaxes  in 
the  pursuit,  it  is  from  the  difficulties  of  the  task,  and  the  se- 
duction of  theories  too  little  dependent  on  anatomy,  and  too 
easily  accessible  without  its  help.  His  desire  for  real  know- 
ledge revives  only  when  the  opportunity  is  lost ; when  he  is  to 
leave  the  schools  of  medicine  ; when  he  is  to  give  an  account; 
of  his  studies  with  an  anxious  and  oppressed  mind,  conscious 
of  his  ignorance  in  that  branch  which  is  to  be  received  as  the 
chief  test  of  his  professional  skill  ; or  when,  perhaps,  he  feels 
a more  serious  and  manly  impression,  the  difficulty  and  im- 
portance of  that  art  which  he  is  called  to  practise. 

Yet,  in  spite  of  feeling  and  reason,  the  student  encourages 
in  himself  a taste  for  speculations  and  theories,  the  idle  amuse- 
ments of  the  day,  which,  even  in  his  own  short  course  of 
study,  he  may  observe  sinking  in  quick  succession  into  neglect 
and  oblivion,  never  to  revive  ; he  aspires  to  the  character  of  a 
physiologist,  to  which  want  of  experience,  and  a youthful 
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fancy,  have  assigned  a rank  and  importance  which  it  does  not 
hold  in  the  estimation  of  those  who  should  best  know  its  weak- 
ness or  strength.  The  rawest  student,  proud  of  his  physiolo- 
gical knowledge,  boasts  of  a science  and  a name  which  is 
modestly  disclaimed  by  the  first  anatomist,  and  the  truest  phy- 
siologist of  this  or  any  age.  Dr.  Hunter  speaks  thus  of  his 
physiology,  and  of  his  anatomical  demonstration  : 44  Physio- 
44  logy,  as  far  as  it  is  known,  or  has  been  explained  by  Haller, 
44  and  the  best  of  the  moderns,  may  be  easily  acquired  by  a 
44  student  without  a master,  provided  the  student  is  acquainted 
44  with  philosophy  and  chemistry,  and  is  an  expert  and  ready 
44  anatomist ; for  with  these  qualifications  he  can  read  any 
44  physiological  book,  and  understand  it  as  fast  as  he  reads. 

“ In  this  age,  when  so  much  has  been  printed  upon  the  sub- 
ject, there  is  almost  as  little  inducement  to  attend  lectures 
44  upon  physiology,  as  there  would  be  for  gentlemen  to  attend 
44  lectures  upon  government,  or  upon  the  history  of  England. 
44  Lectures  upon  subjects  which  are  perfectly  intelligible  in 
“ print,  cannot  be  of  much  use,  except  when  given  by  some 
“man  of  great  abilities,  who  has  laboured  the  subject,  and 
44  who  has  made  considerable  improvements  either  in  matter 
44  or  in  arrangement. 

41  In  our  branch,  those  teachers  who  take  but  little  pains  to 
44  demonstrate  the  parts  of  the  body  with  precision  and  clear  - 
44  ness,  but  study  to  captivate  young  minds  with  ingenious 
44  speculation,  will  not  leave  a reputation  that  will  outlive  them 
44  half  a century. 

44  I always  have  studied,  and  shall  continue  my  endeavours, 
44  to  employ  the  time  that  is  given  up  to  anatomical  studies  as 
44  usefully  to  the  students  as  I can  possibly  make  it — and  there - 
44  fore  shall  never  aim  at  showing  what  I know,  but  labour  to 
44  show  and  describe,  as  clearly  as  possible,  what  they  ought  to 
44  know.  This  plan  rejects  all  declamation,  all  parade,  all 
44  wrangling,  all  subtility : to  make  a show,  and  to  appear 
44  learned  and  ingenious  in  natural  knowledge,  may  flatter 
4 vanity  ; to  know  facts,  to  separate  them  from  suppositions. 
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“ to  range  and  connect  them,  to  make  them  plain  to  ordinary 
“ capacities,  and,  above  all,  to  point  out  the  useful  applica- 
“ tions — is,  in  my  opinion,  much  more  laudable,  and  shall  be 
u the  object  of  my  ambition*.’* 

* Introductory  Lecture  published  by  Dr.  Hunter. 

Edinburgh, 7 
SrPT.  1793,  S 
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ANATOMY 


OF  THE 

BONES,  MUSCLES,  AND  JOINTS, 

BOOK  I. 

OF  THE  BONES . 

CHAP.  I. 

OF  THE  FORMATION  AND  GROWTH  OF  BONES. 

AT  is  not  easy  to  explain,  in  their  natural  order,  the  various 
parts  of  which  the  human  body  is  composed  ; for  they  have 
that  mutual  dependence  upon  each  other,  that  continual  circle 
of  action  and  re-action  in  their  various  functions,  and  that  in- 
tricacy of  connection,  and  close  dependence,  in  respect  to 
the  individual  parts,  that,  as  in  a circle  there  is  no  point  of 
preference  from  which  we  should  begin  to  trace  its  course,  so 
in  the  human  body  there  is  no  function  so  insulated  from  the 
other  functions,  no  part  so  independent  of  other  parts,  as  to 
determine  our  choice.  W e cannot  begin  without  hesitation, 
nor  hope  to  proceed  in  any  perfect  course ; yet,  from  whatever 
point  we  begin,  we  may  so  return  to  that  point,  as  to  represent 
truly  this  consent  of  functions,  and  connection  of  parts,  by 
which  it  is  composed  into  one  perfect  whole. 

The  bones  are  framed  as  a basis  for  the  whole  system  ; fit- 
ted to  support,  defend,  and  contain  the  more  delicate  and 
noble  organs.  They  are  the  most  permanent  and  unchange- 
able of  all  parts  of  the  body.  We  see  them  exposed  to  the 
seasons,  without  suffering  the  smallest  change  ; remaining  for 
ages  the  memorials  of  the  dead  ; the  evidence  of  a former 
race  of  men  exceeding  ours  in  strength  and  stature  ; the  only 
remains  of  creatures  which  no  longer  exist  ; the  proofs  of  such 
changes  on  our  globe,  as  we  cannot  trace  but  bv  these  uncer- 
Vor.  I.  A 
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tain  marks.  Thus  we  are  apt  to  conceive,  that  even  in  the 
living  body,  bones  are  hardly  organized  ; scarcely  partaking 
of  life;  not  liable,  like  the  soft  parts,  to  disease  and  death. 
But  minute  anatomy,  the  most  pleasing  part  of  our  science, 
unfolds  and  explains  to  us  the  internal  structure  of  the  bones  ; 
shows  their  myriads  of  vessels  ; and  proves  them  to  be  as  full 
of  blood  as  the  most  succulent  and  fleshy  parts  ; having,  like 
them,  their  periods  of  growth  and  decay  ; being  as  liable  to 
accidents,  and  as  subject  to  internal  disease. 

The  phenomena  of  fractured  bones  first  suggested  some  in- 
distinct notions  of  the  way  in  which  bone  might  be  formed. 
It  was  observed,  that  in  very  aged  men,  a hard  crust  was 
often  formed  upon  the  surface  of  the  bones  ; that  the  fluid  ex- 
uding into  the  joints  of  gouty  people,  sometimes  coagulated 
into  a chalky  mass  ; Le  Dran  had  seen  in  a case  of  spina  ven- 
iosa,  or  scrophulous  bone,  an  exudation  which  flowed  out  like 
wax,  and  hardened  into  perfect  bone  ; Daventer  had  seen  the 
juice  that  exuded  from  a split  in  a bone,  coagulate  into  a bony 
crust ; and  it  was  thought  to  be  particularly  well  ascertained, 
that  callus  was  but  a coagulable  juice,  which  might  be  seen 
exuding  directly  from  the  broken  ends  of  a bone^  and  which 
gradually  coagulated  into  hard  bone.  The  best  physiologists 
did  not  scruple  to  believe,  that  bones,  and  the  callus  of  broken 
bones,  were  formed  of  a bony  juice,  which  was  deposited  by 
the  vessels  of  the  part,  and  which  passing  through  all  the  suc- 
cessive conditions  of  a thin  uncoagulated  juice,  of  a transpa- 
rent cartilage,  and  of  soft  and  flexible  bone,  became  at  last, 
by  a slow  coagulation,  a firm,  hard,  and  perfect  bone  ; de- 
pending but  little  upon  vessels  or  membranes,  either  for  its 
generation  or  growth,  or  for  nourishment  in  its  perfect  state. 
But  this  coagulation  is  a property  of  dead  matter,  which  has 
no  place  in  the  living  system;  or  if  blood  or  mucus  do  ever 
coagulate  within  the  body,  it  is  only  after  it  is  separated 
from  the  system.  Coagulation  is  a sort  of  accident  in  the 
living  body  ; and  it  is  not  to  be  believed  that  the  accidental 
concourse  of  parts  should  form  the  perfect  system  of  a living- 
bone  ; nor  that  coagulation,  an  irregular  uncertain  process, 
should  keep  pace  with  the  growth  of  the  living  parts;  that  a 
bone  which  is  completely  organized,  and  a regular  part  of  the 
living  system,  should,  in  all  its  progress  towards  this  perfect 
state,  be  merely  inanimate,  inorganized  matter:  yet  this 
opinion  once  prevailed  ; and  if  other  theories  were  at  that 
time  proposed,  they  did  not  vary  in  any  very  essential  point 
from  this  first  notion.  De  Heide,  a surgeon  of  Amsterdam, 
believed  that  bone  or  callus  was  not  formed  from  a coagulable 
juice,  but  from  the  blood  itself.  He  broke  the  bones  of  am- 
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trials,  and,  examining  them  at  various  points  of  time,  he  ne- 
ver failed  (like  other  speculators)  to  find  exactly  what  he  de- 
sired to  find.  In  “ every  experiment,”  he  found  a great  effu- 
sion of  blood  among  the  muscles,  and  round  the  broken  bone  : 
and  he  as  easily  traced  this  blood  through  all  the  stages  of  its 
progress  : on  the  first  day  red  and  fluid  ; by  and  by  coagula- 
ted ; then  gradually  becoming  white,  then  cartilaginous,  and 
at  last  (by  the  exhalation  of  its  thinner  parts)  hardening  into 
perfect  bone. 

It  is  very  singular,  that  often  those  who  abjure  theory,  and 
appeal  to  experiments,  who  profess  only  to  deliver  facts,  are 
least  of  all  to  be  trusted  ; for  it  is  theory  which  brings  them  to 
try  experiments,  and  then  the  form  and  order  ; and  even  the 
resulc  of  such  experiments,  must  bend  to  meet  the  theories 
which  they  were  designed  to  prove.  It  is  by  this  decep- 
tion chat  the  authors  of  two  rival  doctrines  arrive  at  opposite 
conclusions  by  facts  directly  opposed  to  each  other.  Du  Ha- 
mel believed,  that  as  the  bark  formed  the  wood  of  a tree,  add- 
ing, by  a sort  of  secretion,  successive  layers  to  its  growth  ; 
so  the  periosteum  formed  the  bone  at  the  first,  renewed  it 
when  spoiled  or  cut  away,  and,  when  broken,  assumed  the 
nature  of  bone,  and  repaired  the  breach.  He  broke  the  bones 
of  pigeons,  and,  allowing  them  to  heal,  he  found  the  perios- 
teum to  be  the  chief  organ  for  reproducing  bone.  He  found 
that  the  callus  had  no  adhesion  to  the  broken  bone,  and  was 
easily  separated  from  the  broken  ends  rvhich  remained  rough 
and  bare.  And,  in  pursuing  these  dissections,  he  found  the 
periosteum  fairly  glued  to  the  external  surface  of  the  new 
bone  ; or  he  found  rather  the  callus  or  regenerated  bone  to  be 
but  a mere  thickening  of  the  periosteum,  its  layers  being  sepa- 
rated, and  its  substance  swelled.  On  the  first  days  he  found 
the  periosteum  thickened,  inflamed,  and  easily  divided  into 
many  lamellae,  or  plates  ; but  while  the  periosteum  w'as  suffer- 
ing these  changes,  the  bone  was  in  no  degree  changed.  On 
the  following  days,  he  found  the  tumour  of  the  periosteum  in- 
creased at  the  place  of  the  fracture,  and  extending  further 
along  the  bone  ; its  internal  surface  already  cartilaginous,  and 
always  tinged  with  a little  blood,  which  came  to  it  through 
the  vessels  of  the  marrow.  He  found  the  tumour  of  the  peri- 
osteum spongy,  and  divisible  into  regular  layers,  while  still 
the  ends  of  the  bone  w'ere  unchanged,  or  only  a little  rough- 
ened by  the  first  layer  of  the  periosteum  being  already  con- 
verted into  earth  and  deposited  upon  the  surface  of  the  bone  ; 
and  in  the  next  stage  of  its  progress,  he  found  the  periosteum 
firmly  attached  to  the  surface  of  the  callous  mass.  By  wound- 
ing, not  breaking,  the  bones,  he  had  still  a more  flattering  np- 


4 


Oi'  IKK  1 ORMATION 


pearance  of  a proof ; for  having  pierced  them  with  holes,  he 
found  the  holes  filled  up  with  a sort  of  tompion,  proceeding 
from  the  periosteum,  which  was  thickened  all  round  them. 
In  an  early  stage,  this  plug  could,  by  drawing  the  periosteum, 
be  pulled  out  from  its  hole  : in  a more  advanced  stage,  it  was 
inseparably  united  to  the  bone,  so  as  to  supply  the  loss. 

Haller,  doubting  whether  the  periosteum,  a thin  and  deli- 
cate membrane,  could  form  so  large  a mass  of  bone  or  callus, 
repeated  the  proofs  ; and  he  again  found  quite  the  reverse  of 
all  this  : that  the  callus,  or  the  original  bone,  was  in  no  de- 
gree dependent  on  the  periosteum,  but  was  generated  from 
the  internal  vessels  of  the  bone  itself:  that  the  periosteum, 
did  indeed  appear  as  early  as  the  cartilage  which  is  to  produce 
the  bone,  seeming  to  hound  the  cartilage,  and  give  it  form  ; 
but  that  the  periosteum  was  at  first  but  a loose  tissue  of  cellu- 
lar substance,  without  the  appearance  of  vessels,  or  any  mark 
of  blood,  adhering  chiefly  to  the  heads  or  processes,  while  it 
hardly  touched  the  body  of  the  bone.  He  also  found  that  the 
bone  grew,  became  vascular,  had  a free  circulation  of  red 
blood,  and  that  then  only  the  vessel  of  the  periosteum  began, 
to  carry  red  blood,  or  to  adhere  to  the  bone.  We  know  that 
the  bones  begin  to  form  in  small  nuclei,  in  the  very  centre  of 
their  cartilage,  or  in  the  very,  centre  of  the  yet  fluid  callus, 
far  from  the  surface,  where  they  might  lie  assisted  by  the  pe- 
riosteum ; and  that  ossification  begins  first  in  the  middle  of 
the  long  bones,  where  the  periosteum  does  not  adhere,  and  is 
formed  much  later  in  the  heads  and  processes,  whose  connec- 
tion with  the  periosteum  is  very  close. 

Thus  has  the  formation  of  bone  been  falsely  attributed  to  a 
gelatinous  effusion,  gradually  hardened  ; or  to  that  blood 
which  must  be  poured  out  from  the  ruptured  vessels  round  a 
fractured  bone  ; or  to  the  induration  and  change  of  the  peri- 
osteum, depositing  layer  after  layer,  till  it  completed  the  form 
of  the  hone. 

But  when,  neglecting  theory,  we  set  ourselves  to  examine, 
with  an  unbiassed  judgment,  the  process  of  nature  in  forming 
the  bones,  as  in  the  chick,  or  in  restoring  them,  as  in  broken 
limbs,  a succession  of  phenomena  present  themselves,  the 
most  orderly,  beautiful,  and  simple,  of  any  that  are  recorded 
in  the  philosophy  of  the  animal  body  : for  if  bones  were  but 
condensed  gluten,  coagulated  blood,  or  a mere  deposition 
from  the  periosteum,  they  were  then  inorganized,  and  out  of 
the  system,  not  subject  to  change,  nor  open  to  disease  ; liable, 
indeed,  to  be  broken,  but  without  anv  means  of  being  healed 
again  : while  they  are,  in  truth,  as  fully  organized,  as  per- 
meable to  the  blood,  as  easily  hurt,  and  as  easily  healed,  as 
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sensible  to  pain,  and  as  regularly  changed  as  the  softer  parts 
are.  We  are  not  to  refer  the  generation  and  growth  of  bone 
to  any  one  part.  It  is  not  formed  by  that  gelly  in  which  the 
bone  is  layed  ; nor  by  the  blood  which  is  circulating  in  it  ; nor 
by  the  periosteum  which  covers  it ; nor  by  the  medullary 
membrane  with  which  it  is  lined  : but  the  whole  system  of  the 
bone,  of  which  these  are  parts  only,  is  designed  and  planned, 
is  laid  out  in  the  very  elements  of  the  body,  and  advances  to 
ripeness  by  the  concurring  action  of  all  its  parts.  The  arte- 
ries, by  a determined  action,  deposite  the  bone  ; which  is  for- 
med commonly  in  a bed  of  cartilage,  as  the  bones  of  the  leg 
or  arm  are  ; sometimes  betwixt  two  layers  of  membrane,  like 
the  bones  of  the  skull,  where  true  cartilage  is  never  seen. 
Often  the  secretion  of  the  bony  matter  is  performed  in  a dis- 
tinct bag,  and  there  it  grows  into  form,  as  in  the  teeth  ; for 
each  tooth  is  formed  in  its  little  bag,  which,  by  injection,  can 
be  filled  and  covered  with  vessels.  Any  artery  of  the  body 
may  assume  this  action,  and  deposite  bone,  which  is  some- 
times also  formed  where  it  should  not  be  ; in  the  tendons  and 
in  the  joints,  in  the  great  arteries,  and  in  their  valves,  in  the 
flesh  of  the  heart  itself,  or  even  in  the  soft  and  pulpy  substance 
of  the  brain. 

All  the  bones  of  the  body,  both  in  the  human  fcetus,  and  in 
other  animals,  are  merely  cartilage  before  the  time  of  birth. 
The  whole  fcetus  is  gelatinous  ; the  bones  are  a pure,  almost 
transparent  and  tremulous  gelly  ; they  are  flexible,  so  that  a 
long  bone  can  be  bent  into  a complete  ring  ; and  no  opacitv, 
nor  spot  of  ossification  is  seen. 

This  cartilage  is  never  hardened  into  bone  ; but,  from  the 
first,  it  is  in  itself  an  organized  mass.  It  has  its  vessels  ; 
which  are  at  first  transparent,  but  which  soon  dilate,  and 
whenever  the  red  colour  ol  the  blood  begins  to  appear  in  them, 
ossification  very  quickly  follows,  the  arteries  being  so  far  en- 
larged as  to  carry  the  coarser  parts  of  the  blood.  The  first 
mark  of  ossification  is  an  arterv,  which  is  seen  running  into 
the  centre  of  the  gelly  in  which  the  bone  is  to  be  formed. 
Other  arteries  soon  appear ; overtake  the  first ; mix  with  it, 
and  form  a net-work  of  vessels  ; then  a centre  of  ossification, 
begins,  stretching  its  rays  according  to  the  length  of  the  bone, 
and  then  the  cartilage  begins  to  grow  opaque,  yellow,  brittle  ; 
it  will  no  longer  bend,  and  the  small  nucleus  of  ossification  is 
felt  in  the  centre  of  the  bone,  and  when  touched  with  a sharp 
point,  is  easily  known  by  its  gritty  feel.  Other  points  of  ossi- 
fication are  successively  formed  ; the  ossification  being  always 
foretold  by  the  spreading  of  the  artery,  and  by  the  arrival  "of 
red  blood.  Every  point  of  ossification  has  its  little  arteries, 
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and  each  ossifying  nucleus  has  so  little  dependence  on  the  car- 
tilage in  which  it  is  formed,  that  it  is  held  to  it  by  these  arte- 
ries only  ; and  when  the  ossifying  cartilage  is  cut  into  thin 
slices,  and  steeped  in  water  till  its  arteries  rot,  the  nucleus  of 
ossification  drops  spontaneously  from  the  cartilage,  leaving 
the  cartilage  like  a ring,  with  a smooth  and  regular  hole  where 
the  bone  lay. 

The  colour  of  each  part  of  a bone  is  proportioned  exactly 
to  the  degree  in  which  its  ossification  has  advanced.  When 
ossification  begins  in  the  centre  of  the  bone,  redness  also  ap- 
pears ; indicating  the  presence  of  those  vessels  by  which  the 
bony  matter  is  to  be  poured  out.  When  the  bony  matter  be- 
gins to  accumulate,  the  red  colour  of  those  arteries  is  obscured, 
the  centre  of  the  bone  becomes  yellow  or  white,  and  the  colour 
seems  be  removed  towards  the  ends  of  the  bone.  In  the 
centre,  the  first  colouring  of  the  bone  is  a cloudy,  diffused  and 
general  red,  because  the  vessels  are  profuse.  Beyond  that, 
at  the  edges  of  the  first  circle,  the  vessels  are  more  scattered, 
and  distinct  trunks  are  easily  seen,  forming  a circle  of  radia- 
ting arteries,  which  point  towards  the  heads  of  the  bone. 
Beyond  that,  again,  the  cartilage  is  transparent  and  pure,  be- 
ing yet  untouched  with  blood;  the  arteries  have  not  reached 
it,  and  its  ossification  is  not  begun.  Thus,  a long  bone,  while 
forming,  seems  to  be  divided  into  seven  variously  coloured 
zones.  The  central  point  of  most  perfect  ossification  is  yel- 
low and  opaque.  On  either  side  of  that,  there  is  a zone  of 
red.  On  either  side  of  that  again,  the  vessels  being  more 
scattered,  form  a vascular  zone,*  and  the  zone  at  either  end 
is  transparent  or  white.  The  ossification  follows  the  vessels, 
burying  and  hiding  those  vessels  by  which  it  is  formed  : the 
yellow  and  opaque  part  expands  and  spreads  along  the  bone  ; 
the  vessels  advance  towards  the  heads  of  the  bones  : the 
whole  body  of  the  bone  becomes  opaque,  and  there  is  left  only 

* It  is  curious  to  obferves  how  completely  vafcular  the  bone  of  a chicken  is  be- 
fore the  ossification  have  fairly  begun  ; how  the  ossification  having  begun,  over- 
takes the  arteries,  and  hides  them,  changing  the  tranfparent  and  vafcular  part  of 
the  bone  into  an  opaque  white  ; how,  by  peeling  off  the  periofteum,  bloody  dots 
are  feen,  which  shows  a living  connection  and  commerce  of  veflels  betwixt  the 
periofteum  and  the  bone  ; how,  by  tearing  up  the  outer  layers  of  the  tender  bone, 
the  vafcularity  of  the  inner  layers  is  again  expofed.  But  of  all  the  proofs  of  the 
vafcularity  of  bones  and  depofition  of  the  bony  matter,  the  mod  beautiful  is  that 
of  our  common  preparations  ; where,  after  filling  with  injediion  the  arteries  of  an 
adult  bone,  by  its  nutritious  veflels,  we,  by  corroding  the  bone  with  mineral 
acids,  diflblve  the  earth,  leaving  nothing  but  the  tranfparent  gelly,  and  thus  re- 
ftore  the  bone  to  its  original  cartilaginous  ftate  ; then  the  veflels  appear  in  fuch 
profusion,  that  the  bone  may  be  compared  in  vafcularity  with  the  foft  parts,  and 
it  is  feen  that  its  arteries  were  not  annihilated,  but  its  high  vafcularity  only  con- 
cealed by  the  depofition  of  the  bony  parts. 
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a small  vascular  circle  at  either  end  : the  heads  are  separated 
from  the  body  of  the  bone  by  a thin  cartilage  ; and  the  vessels 
of  the  centre,  extending  still  towards  the  extremities  of  the 
bone,  perforate  that  cartilage,  pass  into  the  head  of  the  bone, 
and  then  its  ossification  also  begins,  and  a small  nucleus  of 
ossification  is  formed  in  its  centre.  Thus  the  heads  and  the 
body  are,  at  the  first,  distinct  bones  formed  apart  and  joined 
by  a cartilage  ; and  they  are  not  united  till  the  age  of  fifteen 
or  twenty  years. 

The  vessels  are  seen  entering  in  one  large  trunk  (the  nutri- 
tious  artery)  into  the  middle  of  the  bone  : from  that  centre 
they  extend  in  a radiated  form  towards  either  end,  and  the 
fibres  of  the  bone  are  radiated  in  the  same  direction  ; there 
are  furrows  betwixt  the  rays,  and  the  arteries  run  along  in  the 
furrows  of  the  bone,  as  if  the  arteries  were  forming  these 
ridges,  secreting  and  pouring  out  the  bony  matter,  each  arte- 
ry piling  it  up  on  either  side  to  form  its  ridge.  The  body  of 
the  bone  is  supplied  by  its  own  vessels  ; the  heads  of  the  bone 
are  supplied  by  the  extremities  of  the  same  trunks  which  per- 
forate the  dividing  cartilage  like  a sieve  ; the  periosteum  ad- 
hering more  firmly  to  the  heads  of  the  bone,  it  brings  assistant 
arteries  from  without,  which  meet  the  internal  trunks,  and 
assist  the  ossification  ; but  with  every  help,  the  ossification  is 
not  accomplished  in  many  years. 

It  is  by  the  action  of  the  vessels  that  all  the  parts  of  the  hu- 
man body  are  formed  ; fluids  and  solids,  each  for  its  respec- 
tive use.  .The  blood  is  formed  by  the  action  of  the  vessels^ 
and  all  the  fluids  are  in  their  turn  formed  from  the  blood.  We 
see  in  the  chick,  where  there  is  no  external  source  from  which 
its  red  blood  can  be  derived,  that  red  blood  is  formed  within 
its  own  system.  Every  animal  system,  as  it  gnaws,  assimi- 
lates its  food,  and  converts  it  to  the  animal  nature,  and  so  in- 
creases the  quantity  of  its  red  blood  : and  as  the  red  blood  is 
thus  prepared  by  the  actions  of  the  greater  system,  the  actions 
of  particular  vessels  prepare  various  parts  : some  to  be  added 
to  the  mass  of  solids,  for  the  natural  growth  ; others  to  suppty 
the  continual  waste  ; ethers  to  be  discharged  from  the  body 
as  effete, /and  hurtful,  or  to  allow  new  matter  to  be  received  ; 
others  again  to  perform  certain  offices  within  the  body,  as  the 
secretion  of  semen,  of  saliva,  of  bile,  or  of  urine.  Thus  the 
body  is  furnished  with  various  apparatus  for  performing  vari- 
ous offices,  and  for  repairing  the  waste.  These  are  the  secre- 
tions, and  the  formation  of  bone  is  one  of  these.  The  plan 
of  the  whole  body  lies  in  the  embryo,  in  perfect  order,  with 
all  its  forms  and  parts.  Cartilage  is  laid  in  the  place  of  bone, 
and  preserves  its  form  for  the  future  bone,-  with  all  its  appara- 
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■_us  of  surrounding  membranes,  its  heads,  its  processes,  and 
its  connection  with  the  soft  parts.  The  colourless  arteries  of 
this  pellucid,  but  organized  mass  of  cartilage  keep  up  its 
growth  ; extend,  and  yet  preserve  its  form  ; and  gradually  en- 
larging in  their  own  diameter,  at  last  receive  the  emire  blood. 
Then  the  deposition  of  earthy  matter  begins.  The  bone  is 
deposited  in  specks,  which  spread  and  meet,  and  form  them- 
selves into  perfect  bone.  While  the  bone  is  laid  by  arteries, 
the  cartilage  is  conveyed  away  bv  the  absorbing  vessels  ; and 
while  they  convey7  awav  the  superfluous  cartilage,  thev  model 
the  bone  into  its  due  form  ; shape  out  its  cavities,  cancelli, 
and  holes  ; remove  the  thinner  parts  of  the  cartilage,  and 
harden  it  into  due  consistence. 

If  such  organization  of  arteries  to  deposite  bone,  and  of 
absorbents  to  take  up  the  cartilage  and  make  room  for  the  os- 
seous matter,  be  necessary  in  the  formation  and  growth,  it  is 
no  less  necessary  for  the  life  and  health  of  the  full-formed  bone. 
Its  health  depends  on  the  regular  deposition  and  re-absorption, 
moulding  and  forming  the  parts  ; and  by  various  degrees  of 
action,  bone  is  liable  to  inflame,  to  ulcerate,  to  rot  and  spoil, 
to  become  brittle  by  too  much  secreted  earth,  or  to  become 
soft  by  a greedy  diseased  absorption  of  its  earthy  parts.  The 
earth,  which  constitutes  the  hardness,  and  all  the  useful  pro- 
perties of  bone,  is  dead,  inorganized,  and  lies  in  the  intersti- 
ces of  the  bone  ; where  it  is  united  with  mucus,  to  give  it 
consistence  and  strength;  furnished  with  absorbents  to  keep 
it  in  health,  and  carry  off  its  wasted  parts  ; and  pervaded  by7 
vessels  to  supply  it  writh  new  matter.  The  cartilage  is  itself  a 
secretion,  to  which  the  full  secretion  of  bone  succeeds,  as  the 
arteries  grow  stronger  in  their  secreting  office  : for  in  a broken 
limb  there  is  first  a thin  effusion,  then  a tremulous  gellv,  then 
radiated  vessels,  then  ossifying  spots,  and  these  running  to- 
gether form  perfect  bone.  If  the  broken  limb  be  too  much 
moved  during  the  cure,  then  the  secreting  arteries  are  inter 
rupted  in  their  office  ; perfect  bone  is  never  formed  ; it  re- 
mains a cartilage  ; and  an  unnatural  joint  is  produced  : but 
we  cut  the  surface  of  these  cartilages,  and  then  the  vessels  are 
opened  again,  the  process  is  renewed,  and  the  bones  unite  : 
or  even  by  rubbing,  by7  stimulating,  by  merely  cutting  the  sur- 
rounding parts,  the  vessels  are  made  active,  and  their  secre- 
tion is  renewed.  Dining  all  the  process  of  ossification,  the 
absorbents  proportion  their  action  to  the  stimulus  which  is  ap- 
plied to  them  ; they  carry  away7  the  serous  fluid,  when  gelly 
is  to  take  its  place  ; they7  remove  the  gelly,  as  the  bone  is  laid  ; 
they  continue  removing  the  bony  particles  also,  which  (as  in  a 
circle)  the  arteries  continually7  renew. 
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Nothing  can  be  more  curious  than  this  continual  renovation 
nnd  change  of  parts,  even  in  the  hardest  bones.  We  are  ac- 
customed to  say  of  the  whole  body,  that  it  is  daily  changed  ; 
that  the  old  particles  are  removed ; and  new  ones  supply  their 
place  ; that  the  body  is  not  now  the  same  individual  body  that 
it  was  ; but  it  could  not  be  easily  believed  that  we  speak  only 
by  guess  concerning  the  softer  parts,  what  we  know  for  cer- 
tain of  the  bones.  It  was  discovered  by  chance,  that  animals 
fed  upon  the  refuse  of  the  dyer’s  vats,  received  so  much  of  the 
colouring  matter  into  the  system,  that  the  bones  were  tinged 
by  the  madder  to  a deep  red,  while  the  softer  parts  were  un- 
changed ; no  tint  remaining  in  the  ligaments  nor  cartilages  ; in 
the  membranes,  vessels,  nor  nerves  ; not  even  in  the  delicate 
vessels  of  the  eye.  It  was  easy  to  distinguish  by  the  micro- 
scope, .that  such  colour  was  mixed  with  the  bony  matter,  and 
resided  in  the  interstices  only,  but  did  not  remain  in  the  ves- 
sels of  the  bone,  which  like  those  of  all  the  body  had  no  tinge 
of  red  ; while  our  injections  again  fill  the  vessels  of  the  bone, 
make  all  their  branches  red,  but  do  not  affect  the  colours  of 
the  bony  part.  When  madder  is  given  to  animals,  withheld 
for  some  time,  and  then  given  again,  the  colour  appears  in 
their  bones  ; is  removed  ; and  appears  again,  with  such  a sud»- 
den  change  as  proves  a rapidity  of  deposition  and  absorption 
exceeding  all  likelihood  or  belief.  All  the  bones  are  tinged  in 
twenty-four  hours  : in  two  or  three  days  their  colour  is  very 
deep  : and  if  the  madder  be  left  off  but  for  a few  days,  the 
red  colour  is  entirely  removed. 

This  tinging  of  the  bones  with  madder,  was  the  great  in- 
strument employed  by  Du  Hamel,  for  proving  by  demonstra- 
tion, that  it  was  by  layers  from  the  periosteum  that  the  bone 
was  formed  ; and  how  very  far  the  mind  is  vitiated  by  this 
vanity  of  establishing  a doctrine  on  facts,  is  too  easily  seen 
here.  As  Du  Hamel  believed  that  the  periosteum  deposited 
successive  layers,  which  were  added  to  the  bone,  it  was  his 
business  to  prove  that  the  successive  layers  would  be  deposited 
alternately  red,  white,  and  red  again,  by  giving  a young  ani- 
mal madder,  withholding  it  for  a little  while,  and  then  begin- 
ning again  to  give  it.  Now,  it  is  easy  to  foresee  that  this 
tinging  of  the  lamelke  should  correspond  with  the  successive 
times  in  which  the  periosteum  is  able  to  deposite  the  layers  of 
its  substance  ; but  Du  Hamel  very  thoughtlessly  makes  his 
layers  correspond  only  with  the  weeks  or  months  in  which  his 
madder  was  given  or  withheld.  It  is  easy  to  foresee  also, 
that  if  madder  be  removed  from  the  bones  in  a few  days 
(which  he  himself  has  often  told  us,)  then  his  first  layer,  viz. 
of  red  bone,  could  not  have  waited  for  his  laver  of  white  to 
Vot.  I.  B 
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he  laid  above  it,  nor  for  a layer  of  red  above  that  again,  so  as 
to  enable  him  to  show  successive  layers  : and  if  madder  cars 
so  penetrate,  as  to  tinge  all  the- bones  that  are  already  formed, 
then,  though  there  might  be  first  a tinged  bone,  then  a white 
and  colourless  layer,  whenever  he  proceeded  to  give  madder 
for  tinging  a third  layer,  it  would  pervade  all  the  bone,  tinge 
the  layer  below,  and  reduce  the  whole  to  one  tint.  If  a bone 
were  thus  to  increase  by  layers,  thick  enough  to  be  visible,  and 
of  a distinct  tint  ; and  if  such  layers  were  to  be  continually 
accumulated  upon  each  other  every  week,  what  kind  of  a bone 
should  this  grow  to  ? Yet  such  is  the  fascinating  nature  of  a 
theory,  that  Du  Hamel,  unmindful  of  any  interruptions  like 
these,  describes  boldly  his  successive  layers  ; carrying  u$ 
through  regular  details,  experiment  after  experiment,  till  at 
last  he  brings  up  his  report  to  the  amount  of  five  successive 
layers,  viz.  two  red  layers,  and  three  white  ones  : nay,  in 
one  experiment  he  makes  the  tinge  of  the  madder  continue  in 
the  bones  for  six  months,  forming  successive  layers  of  red 
and  white  ; although,  in  an  earlier  experiment  (which  he  must 
have  forgotten  in  his  hurry,)  he  tells  us,  that  by  looking 
through  the  transparent  part  of  a cock’s  wing,  he  had  seen 
the  tinge  of  the  madder  gradually  leave  the  bones  in  a few 
days. 

These  experiments  are  as  gross  and  palpable  as  the  occa- 
sion of  them  ; and  should  stand  as  a warning  to  us,  showing 
how  severely  and  honestly  we  ought  to  question  our  own 
judgment,  when  we  aim  at  confirming  our  preconceived  theo- 
ries by  experiments  and  facts. 

Yet  by  these  experiments  with  madder,  one  most  important 
fact  is  proved  to  us  ; that  the  arteries  and  absorbents,  acting 
in  concert,  alternately  deposite  and  reabsorb  the  earthy  parti- 
cles, as  fast  as  can  be  conceived  of  the  soft  parts,  or  even  ot 
the  most  moveable  and  fluctuating  humours  of  the  body. 
The  absorption  of  the  hardest  bones  is  proved  by  daily  obser- 
vation. When  a carious  bone  disappears  before  the  integu- 
ments are  opened  ; when  a tumour,  pressing  upon  a bone,  de- 
stroys it  ; when  an  aneurism  of  the  temporal  artery  destroys 
the  skull  ; when  an  aneurism  of  the  heart  beats  open  the  tho- 
rax, destroying  the  sternum  and  ribs ; when  an  aneurism  ot 
the  ham  destrovs  the  thigh-bone,  tibia,  and  joint  of  the  knee; 
when  a tumour  coming  from  within  the  head,  forces  its  way 
through  the  bones  of  the  skull ; — in  all  these  cases,  since  the 
hone  cannot  be  annihilated,  what  can  happen,  but  that  it  must 
be  absorbed  and  conveyed  away  ? If  we  should  need  any 
stronger  proofs  than  these,  we  have  mollities  ossium  ; a dis- 
ease by  which,  in  a few  months,  the  bony  system  is  entirely 
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broken  up,  and  conveyed  away,  by  a high  action  of  the  ab- 
sorbents, with  continual  and  deep-seated  pain,  a discharge  of 
the  earthy  matter  by  the  urine,  and  a gradual  softening  or  the 
bones,  so  that  they  bend  under  the  weight  of  the  body  ; the 
heels  are  turned  up  behind  the  head  ; the  spine  becomes  crook- 
ed ; the  pelvis  distorted ,•  the  breast  is  crushed  and  bent  in  : 
and  the  functions  beginning  to  fall  low,  the  patient,  after  a 
slow  hectic  fever,  long  and  much  suffering  of  pain  and  misery, 
expires  ; with  all  the  bones  distorted  in  a shocking  degree  ; 
gelatinous,  or  nearly  so,  robbed  of  all  their  earthy  parts ; 
and  so  thoroughly  softened  that  they  may  be  cut  with  the 
knife. 

Thus  every  bone  has,  like  the  soft  parts,  its  arteries,  veins, 
and  absorbent  vessels.  And  every  bone  has  its  nerves  too  : 
we  see  them  entering  into  its  substance  in  small  threads,  as 
on  the  surfaces  of  the  frontal  and  parietal  bones  ; we  see  them 
entering  for  particular  purposes,  by  a large  and  peculiar  hole, 
as  the  nerves  which  go  into  the  jaws  to  reach  the  teeth  : we 
find  delicate  nerves  going  into  each  bone  along  with  its  nutri- 
tious vessels  ; and  yet  we  dare  hardly  believe  the  demonstra- 
tion, since  bones  seem  quite  insensible  and  dead.  We  have 
no  pain  when  the  periosteum  is  rasped  and  scraped  from  a 
bone  : we  have  no  feeling  when  bones  are  cut  in  amputation  ; 
or  when,  in  a broken  limb,  we  cut  off  with  pincers  the  pro- 
truding end  of  a bone  ; we  feel  no  pain  when  a bone  is  tre- 
panned, or  when  caustics  are  applied  to  it ; and  it  has  been 
always  known,  that  the  heated  irons  which  the  old  surgeons 
used  so  much,  made  no  other  impression  upon  the  bone  than 
to  excite  a particular  titillation  and  heat,  rather  pleasant  than 
painful,  running  along  the  course  of  the  bone.  But  there  is 
a deception  in  all  this.  A bone  may  be  exquisitely  sensible, 
and  yet  give  no  pain ; a paradox  which  is  very  easily  explain- 
ed. A bone  may  feel  acutely,  and  yet  not  send  its  sensation 
to  the  brain.  It  is  not  fit  that  parts  should  in  this  sense  feel, 
which  are  so  continually  exposed  to  shocks  and  blows,  and  all 
the  accidents  of  life  ; which  have  to  suffer  all  the  motions 
which  the  other  parts  require.  In  this  sense,  the  bones,  the 
cartilages,  ligaments,  bursas,  and  all  the  parts  that  relate  to 
joints,  are  quite  insensible  and  dead.  A bone  does  not  feel, 
or  its  feelings  are  not  conveyed  to  the  brain  ; but  with  this 
single  exception,  it  shows  every  mark  of  life.  Scrape  a bone, 
and  its  vessels  bleed  ; cut  or  bore  a bone,  and  its  granulations 
sprout  up  ; break  a bone,  and  it  heals  ; or  cut  a piece  of.  i't 
away,  and  more  bone  will  be  readily  produced  ; hurt  it  in  any 
way,  and  it  inflames  ; burn  it,  and  it  dies  : take  any  proof  of 
sensibility,  but  the  mere  feeling  of  pain,  and  it  will  answer 
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to  the  proof.  In  short,  these  parts  have  a sensibility  which 
belongs  to  themselves,  but  have  no  feelings  in  correspondence 
with  the  general  system. 

A bone  feels  stimuli,  and  is  excited  to  re-act ; injuries  pro- 
duce inflammation  in  the  bones,  as  in  the  soft  parts  ; and  then 
swelling  and  spongy  looseness,  and  a fullness  of  blood,  sup- 
puration, ulcer,  and  the  death  and  discharge  of  the  diseased 
bone  ensue.  When  the  texture  of  a bone  is  thus  loosened  by 
inflammation,  its  feeling  is  roused  ; and  the  hidden  sensibili- 
ty of  the  bone  rises  up  like  a new  property  of  its  nature  : and 
as  the  eye,  the  skin,  and  all  feeling  parts,  have  their  sensibili- 
ty increased  by  disease,  the  bones,  ligaments,  bursae,  'and  all 
the  parts  w hose  feeling,  during  health,  is  obscure  and  hardly- 
known,  are  roused  to  a degree  of  sensibility  far  surpassing  the 
soft  parts.  The  wound  of  a joint  is  indeed  less  painful  at 
first,  but  when  the  inflammation  comes,  its  sensibility  is  rais- 
ed to  a dreadful  degree  : the  patient  cries  out  with  anguish, 
No  pains  are  equal  to  those  which  belong  to  the  bones  and 
joints. 

Thus  ossification  is  a process  of  a truly  animal  nature  : no 
coagulation  will  harden  cartilage  into  bone  ; no  change  of  con- 
sistency will  convert  the  blood  into  it ; no  condensation  of  the 
periosteum  can  assimilate  it  to  the  nature  of  a bone.  Bone  is 
not  the  inorganic  concrete  which  it  was  once  supposed  ; but  it 
is  a regularly  organized  part,  whose  form  subsists  from  the 
first  ; and  which  is  perfected  by  its  secreting  arteries,  balan- 
ced, as  in  every  secretion,  by  the  absorbents  of  the  part  : it 
lives,  grows  and  feels ; is  liable  to  accidents,  and  subject  to 
disease,  It  is  a process  which,  at  first,  appears  so  rapid,  that 
we  should  expect  it  to  be  soon  complete  ; but  it  becomes  in 
the  end  a slow  and  difficult  process.  It  is  rapid  at  first;  it 
advances  slowly  after  birth;  it  is  not  completed  in  the  human, 
body  till  the  twentieth  year  ; it  is  forwarded  by  health  and 
strength,  retarded  by  weakness  and  disease.  In  scrofula  it  is 
imperfect ; and  so  children  become  rickety,  the  bones  soften- 
ing and  swelling  at  their  heads,  and  bending  under  the  weight 
of  the  body.  And  w'hy  should  we  be  surprised,  that  careless- 
ness of  food  or  clothing,  bad  air,  or  languid  health,  should 
cause  that  dreadful  disease,  when  more  or  less  heat,  during 
the  incubation  of  a chick,  affects  the  growth  of  its  bones  ; 
when  the  sickness  of  a creature,  during  our  experiments,  pro- 
tracts the  growth  of  callus  ; when,  in  the  accidents  of  preg- 
nancy, of  profuse  suppuration,  or  of  languid  health,  the  knit- 
ting of  broken  bones  is  delayed,  or  wholly  prevented. 

This  process,  so  difficult  and  slow,  is  assisted  by  every  pro- 
vision of  nature.  The  progress  of  the  whole  is.  slow,  that  as* 
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long  as  the  body  increases  in  stature,  the  bones  also  may 
grow  ; but  it  is  assisted  in  the  individual  parts,  where  some 
are  slow  ; some  rapid  in  their  growth  ; some  delayed,  as  the 
heads  of  joints,  that  their  bones  may  be  allowed  to  extend ; 
and  others  hastened,  as  the  pelvis,  that  they  may  acquire  their 
perfect  size  early  in  life.  Ossification  is  assisted  by  the  soft- 
ness of  the  cartilaginous  bed  in  which  the  bone  is  formed  ; by 
those  large  and  permeable  vessels  which  carry  easily  the  gross- 
er parts  of  the  blood  ; by  a quick  and  powerful  absorption, 
which  all  along  is  modelling  the  bone ; and,  most  of  all,  by 
being  formed  in  detached  points,  multiplied  and  crowded  to- 
gether, wherever  much  bone  is  required. 

There  is  one  central  ring  first  ossified  in  a long  bone,  as  of 
the  leg  or  arm  ; the  heads  or  ends  of  the  bone  are  at  first  mere 
cartilage,  but  they  also  soon  begin  to  ossify  ; the  body  stretch- 
es in  a radiated  form  towards  either  head  ; the  heads  ossifying 
each  in  its  centre,  also  stretch  towards  the  bone  ; the  heads 
meet  the  body,  and  join  to  it ; a thin  cartilage  only  is  inter- 
posed, which  grows  gradually  thinner  till  the  twentieth  year, 
and  then  disappears  ; the  body,  heads,  and  processes,  becom- 
ing one  bone.  In  flat  bones,  as  in  the  skull,  ossification  goes 
from  one  or  more  central  points,  and  the  radiated  fibres  meet 
the  radii  of  other  ossifying  points,  or  the  edges  of  the  next 
bone.  The  thick  round  bones  which  form  the  wrist  and  foot, 
have  one  ossification  in  their  centre,  which  is  bounded  by  car- 
tilage all  round.  The  processes  are  often  distinct  ossifications 
joined  to  the  bones,  like  their  heads,  and  slowly  consolidated 
with  them  into  firm  bones.* 

While  the  bone  is  forming,  various  parts,  essential  to  its 
system,  gradually  rise  into  view.  At  first,  we  cannot  in  the 
long  bone  perceive  any  heads,  processes,  cavities,  or  cells  ; 
these  parts  are  very  slowly  formed,  and  are  perfected  only  in 
the  adult  bone. 

At  first,  the  whole  length  of  a long  bone-is  represented  by 
a transparent  gelly  ; where  there  is  no  distinction  of  heads  nor 
processes,  it  is  all  of  one  mass.  After  the  red  blood  has  be- 
gun to  tinge  this  cartilage,  the  ossification  begins,  and  one 
ring  is  formed  in  the  middle  of  the  bone  : from  this  ring,  the 
fibres  stretch  towards  either  end,  and  stop  there  ; then  it  begins 
to  appear  that  the  heads  and  body  are  distinct  parts  ; the  fibres 
of  the  growing  bone  have  extended  till  the  cartilage  is  annihi- 
lated, and  only  a small  plate  remains,  separating  the  knobs  of 
the  heads  from  the  long  body  of  the  bone.  Thus,  there  is  no 
distinction  betwixt  the  heads  and  the  body,  while  the  bone  is, 

7 hp  processes  and  heads  are  named  the  epiphysis  and  apophysis  of  bones. 
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Cartilaginous  ; they  begin  to  appear,  as  distinct  parts,  at  that 
stage  in  which  the  body  of  the  bone  is  ossified,  and  each  of 
the  heads  is  beginning  to  form  : they  continue  three  distinct 
bones,  during  all  the  early  part  of  life,  and  are  easily  separa- 
ted, by  soaking  the  bone  in  water  ; when  they  are  separated, 
there  is  seen  a rough  hollow  on  the  surface  of  the  epiphysis, 
or  separated  head,  and  a rough  convexity  on  the  end  of  the 
body  : they  are  finally  united  into  one  bone,  about  the  twen- 
tieth year. 

In  the  original  cartilage,  there  is  no  hollow,  nor  cavity  ; it 
is  all  one  solid  mass.  When  the  ossification  first  appears,  the 
cavity  of  the  bone  also  begins,  and  extends  with  the  ossifica- 
tion. At  first,  the  cavity  is  confined  chiefly  to  the  middle  of 
the  bone,  and  extends  very  slowly  towards  the  ends.  This 
cavity,  in  the  centre  of  the  bone,  is  at  first  smooth,  covered 
by  an  internal  membrane,  containing  the  trunks  and  branch- 
ings of  the  nutritious  vessels,  which  enter  by  a great  hole, 
in  the  middle  of  the  bone  ; and  the  cavity  is  traversed,  with 
divisions  of  its  lining  membrane,  which,  like  a net-work  of 
partitions,  conduct  its  branches  to  all  parts  of  the  internal 
surface  of  the  bone  ; and  its  nets,  or  meshes,  are  filled  with 
a reddish  and  serous  fluid,  in  the  young  bone,  but  secrete  and 
contain  a perfect  marrow  in  the  adult  bone. 

The  whole  substance  of  a bone  is  not  only  fibrous,  as  ap- 
pears outwardly,  but  is  truly  lamellated,  consisting  of  many 
distinct  and  delicate  plates  of  bone  ; which  lie  over  each  other 
in  regular  order,  and  might  suggest  the  notion  that  successive 
ossifications  of  the  periosteum  form  the  bone.  These  lamel- 
lae, or  plates,  are  more  condensed  and  firmer  towards  the  outer 
surface  ; and  are  more  loose,  separate,  and  spongy,  towards 
the  internal  surface  of  the  bone  : and  it  is  easily  seen,  during 
the  growth  of  a young  bone,  that  the  inner  and  more  delicate 
plates  are  separating  from  the  walls  of  the  bone,  and  receding 
towards  its  cavity  ; and  these  plates,  being  again  crossed  by 
small  bony  partitions,  form  a net- work,  or  spongy  mass,  which 
fills  the  whole  cavity  of  the  bone.  In  the  middle  of  the  bone, 
the  cavity  is  small,  the  walls  are  thick,  and  have  all  their  bony 
plates  ; the  cells  of  net-work  are  few,  and  large  : but  towards 
the  ends,  the  bone  swells  out ; the  cavity  also  is  large,  but  it  is 
not  like  that  in  the  middle,  a large  tubular  cavity ; it  is  so 
crossed  with  lattice-work,  with  small  interstices  and  cells,  that 
It  seems  all  one  spongy  mass  of  bone;  and  so  many  of  the 
inner  layers  are  separated,  to  form  this  profusion  of  cells,  that 
the  whole  substance  of  the  bone  has  degenerated  into  this 
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lattice-work,  leaving  only  a thin  outward  shell.*  This  reti- 
cular form  is  what  anatomists  call  the  cancelli,  lattice-work, 
net-work,  or  alveolar  part  of  the  bone  : it  is  lined  throughout 
with  one  delicate  membrane  ; and  inward  partitions  of  the 
same  lining  membrane  cover  each  division  of  the  lattice-work, 
forming  each  cell  into  a distinct  cavity.  In  these  cavities  or 
cells  the  marrow  is  secreted.  The  secretion  is  thin  and  bloody 
in  children  ; it  thickens  as  we  advance  in  years  ; it  is  a solid  oil, 
or  marrow,  in  the  adult.  The  marrow  is  firmer,  and  more 
perfect  in  the  middle  of  the  bone  ; more  thin  and  serous  to- 
wards the  spongy  ends.  The  whole  mass,  when  shaken  out 
of  the  bone,  is  like  a bunch  of  grapes,  each  hanging  by  its 
stalk.  The  globules,  when  seen  with  the  microscope,  are 
neat,  round,  and  white,  seeming  like  small  pearls,  and  each 
stalk  is  seen  to  be  a small  artery,  which  comes  along  the  mem- 
brane of  the  cancelli,  spreads  its  branches  beautifully  on  the 
surface  of  the  bag,  and  serves  to  secrete  the  marrow,  each 
small  twig  of  artery  filling  its  peculiar  cell.  To  this,  an  old 
anatomist  added,  that  they  had  their  contractile  power,  like 
the  urinary  bladder,  for  expelling  their  contents  ; that  they 
squeezed  their  marrow,  by  channels  of  communication, 
through  and  among  the  bony  layers  ; and  that  their  oil  exuded 
into  the  joint,  by  nearly  the  same  mechanism  by  which  it  got 
into  the  substance  of  the  bone. 

While  the  constitution  of  a bone  was  not'  at  all  understood, 
anatomists  noted  with  particular  care,  every  trifling  peculiari- 
ty, in  the  forms  or  connections  of  its  parts,  and  these  lamellae 
attracted  particular  notice.  That  a bone  is  formed  in  succes- 
sive plates,  is  easily  seen,  as  in  whalebone  ; or  in  the  horns 
and  bones  of  the  larger  animals  ; in  church-yard  bones,  which 
have  been  long  buried,  or  long  exposed  to  the  air.  It  is  de- 
monstrated by  a careful  picking,  and  separation  of  the  scales, 
in  a young  bone,  or  by  burning  a bone,  which  melts  and  con- 
sumes its  gelly,  and  leaves  the  bony  parts  entire.  It  is  seen  in 
the  common  diseases  of  bones  ; for  they  cast  off  by  successive 
plates,  or  leaves,  whence  the  process  is  named  exfoliation  ; 
and  one  plate  is  thoroughly  spoiled  and  cast  off,  whilst  another 
is  entire,  and  sound.  Malpighi  had  first  observed  the  lamel- 
lated  structure  of  bones,  likening  them  to  the  leaves  of  a book. 
Gagliardi,  who,  like  Hippocrates,  went  among  the  burial  pla- 

* That  it  is  merely  aa  expansion  of  the  layers  that  forms  the  cancelli,  and 
a mere  swelling  and  sponginess  of  the  same  quantity  of  bony  substance,  that, 
makes  the  ends  so  much  thicker  than  the  middle,  is  proved  by  this,  that  an  inch 
of  the  smaller  bony  tube,  cut  from  the  middle,  weighs  equally  with  an  inch  of 
the  large  spongy  tube,  cut  out  from  the  ends. 
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ces  of  the  city,  to  observe  the  bones  there,  found  in  a tomb, 
tvhere  the  bones  had  been  long  exposed,  a skull,  the  os  frontis 
of  which  he  could  dissect  into  many  layers,  with  the  point  of 
a pin.  He  afterwards  found  various  bones,  from  all  parts  of 
the  body,  thus  decomposed  ; and  he  added  to  the  doctrine  of 
plates,  that  they  were  held  together  by  minute  processes,  which 
going  from  plate  to  plate,  performed  the  offices  of  nails  : these 
appeared  to  his  imagination  to  be  of  four  kinds,  straight  and 
inclined  nails,  crooked  or  hook-like,  and  some  with  small 
round  heads,  of  the  forms  of  bolts  or  pins.^ 

Another  notable  discovery,  was  the  use  of  the  holes  which 
are  very  easily  seen  through  the  substance  of  bones,  and 
among  their  plates.  They  are,  indeed,  no  more  than  the 
channels  by  which  the  vessels  pass  into  the  bones  ; but  the 
older  anatomists  imagine  them  to  be  still  more  important, 
allowing  the  marrow  to  transude  through  all  the  substance  of 
the  bone,  and  keep  it  soft.  Now  this  notion,  of  lubricating 
the  earthy  parts  of  a bone,  like  the  common  talk  about  fomen- 
tations to  the  internal  parts  of  the  body,  is  very  mechanical, 
and  very  ignorant ; for  the  internal  parts  of  the  body,  are 
both  hot  and  moist  of  themselves,  and  neither  heat  nor  mois- 
ture can  reach  them  from  without : the  bone  is  already  fully 
watered  with  arteries  ; it  is  moist  in  itself,  and  cannot  be  fur- 
ther moistened  nor  lubricated,  unless  by  a fuller  and  quicker 
circulation  of  its  blood.  It  must  be  preserved  by  that  mois- 
ture alone  which  exists  in  its  substance,  and  must  depend  for 
its  consistence  upon  its  own  constitution  ; upon  the  due  mix- 
ing up  of  its  gluten  and  earth.  Every  part  is  preserved  in  its 
due  consistence  by  the  vessels  which  form  its  subsistence  ; 
and  I should  no  more  suppose  fat  necessary  for  preserving  the 
moistness  of  a bone,  than  for  preventing  brittleness  in  the  eye. 
This  marrow  is,  perhaps,  more  an  accidental  deposition,  than 
wre  at  first  sight  believe.  We  indeed  find  in  it  such  a regulari- 
ty of  structure,  as  seems  to  indicate  some  very  particular  use; 
but  we  find  exactly  the  same  structure  in  the  common  fat  of 
the  body.  When,  as  we  advance  in  years,  more  fat  is  depo- 
sited in  the  omentum,  or  round  the  heart,  we  cannot  entertain 
the  absurd  notion  of  fat  being  needed  in  our  old  age,  to  lubri- 
cate the  bowels  or  the  heart ; no  more  is  the  marrow  (which 
is  not  found  in  the  child,)  accumulating  in  old  age  for  prevent- 
ing brittleness  of  the  bones. 

* These  nails,  which  Gagliardi  imagined,  were  no  more  than  the  little  ir- 
regularities, rifings,  and  hollows  of  the  adjoining  plates,  by  which  they  are 
connected. 
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The  blood  vessels  of  a bone  are  large,  in  proportion  to  the 
mass  of  the  bone : for  first  one  great  trunk  enters  commonly 
about  the  middle  of  the  bone,  as  in  the  thigh-bone,  leg  or 
arm,  and  is  called  the  nutritious  or  medullary  artery  ; it  pene- 
trates into  the  central  cavity  of  the  bone,  spreads  upwards  and 
downwards,  supplying  all  the  substance  of  the  bone  itself, 
and  giving  those  delicate  arteries  which  secrete  the  marrow. 
Other  arteries  enter  from  without,  at  the  spongy  ends  of  the 
bones,  where  the  holes  are  not  visible  only,  but  very  large  in 
the  adult ; particularly7  large  arteries  enter  into  the  heads  of 
the  bones,  as  of  the  shoulder,  or  of  the  thigh-bones  ; and. 
there  the  periosteum  adheres  very  strongly:  and  every  where 
on  its  surface  the  bone  is  supplied  by  numerous  vessels  from, 
the  periosteum  (and  this  seems,  indeed,  to  be  the  chief  use  o£ 
that  membrane  ;)  so  that  in  tearing  off  the  periosteum,  the 
surfaces  of  the  membrane,  and  of  the  bone,  are  seen  covered 
with  bloody  points  ; all  the  vessels  are  conducted  to  the  sub- 
stance of  the  bone  by  its  two  membranes  : the  internal  vessels 
by  the  membrane  which  lines  the  cavity,  and  which  is  known 
by  the  absurd  name  of  internal  periosteum  ; the  external  one 
by  the  outer  membrane,  the  proper  or  external  periosteum. 

The  internal  periosteum  is  that  membrane  which  surrounds 
the  marrow,  and  in  the  bags  of  which  the  marrow  is  formed 
and  contained.  It  is  more  connected  with  the  fat  than  with 
the  bone  ; and  in  animals,  can  be  drawn  out  entire  from  the 
cavity  of  the  bone  : but  its  chief  use  is  to  conduct  the  vessels 
which  are  to  enter  into  the  substance  of  the  bone  ; and  tins 
connection  and  office  is  so  essential  to  the  life  and  health  of  the 
bone,  that  the  spina  ventosa,  or  scrophulous  bone,  is  merely 
a failure  of  the  internal  circulation,  a total  corruption  of  the 
marrow,  and  a consequent  loss  of  the  medullary  vessels ; by 
which  the  whole  bone  dies,  is  thrown  out  by  nature,  or  more 
frequently  the  limb  must  be  cut  off.  The  same  effect  is  pro- 
duced in  our  experiments,  where,  by  piercing  into  the  medul- 
lary cavity,  and  destroying  the  marrow,  the  shaft  of  the  bone 
dies,  while  the  heads  and  processes  live,  merely  because  they 
are  supplied  more  fully  by  their  external  vessels. 

The  periosteum,  which  was  once  referred  to  the  dura  mater, 
is  merely  condensed  cellular  substance  ; of  which  kind  of 
matter  we  now  trace  many  varied  forms  and  uses  ; for,  so 
close  is  the  connection  of  the  periosteum,  tendons,  ligaments, 
fasciae,  and  bursts,  and  so  much  are  these  parts  alike  in  their 
nature  and  properties,  that  we  reckon  them  but  as  varied  forms 
of  one  common  substance,  serving  for  various  uses  in  different 
parts.  The  periosteum  consists  of  many  layers,  accumulated 
and  condensed  one  above  another  : it  adheres  to  the  bodv  of 
Von.  I.  C 
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the  bone  by  small  points  or  processes,  which  dive  into  the 
substance  of  the  outer  layer,  giving  a firm  adhesion  to  it,  so 
that  it  may  bear  the  pulling  of  the  great  tendons,  which  are 
fixed  rather  into  the  periosteum,  than  into  the  bone.*  It  is 
also  connected  with  the  bone,  by  innumerable  vessels.  It  is 
not  in  itself  vascular  ; but  it  is  the  medium  by  which  vessels 
are  transmitted  to  the  bone  ; and  our  injections  do  not  easily 
colour  the  periosteum  itself,  while  they  make  the  bone  which 
belongs  to  it  thoroughly  red  The  layers  of  the  periosteum 
nearest  to  the  bone,  are  condensed  and  strong,  and  take  a 
strong  adhesion  to  the  bone,  that  the  vessels  may  be  transmit^ 
ted  safely,  and  the  fibres  of  this  inner  layer  follow  the  longi- 
tudinal directions  of  the  bony  fibres.  The  periosteum  is  looser 
in  its  texture  outwardly,  -where  it  is  reticulated  and  lax,  chang- 
ing imperceptibly  into  the  common  cellular  substance.  There 
the  fibres  of  the  periosteum  assume  the  directions  of  the  mus- 
cles, tendons,  or  other  parts  which  run  over  it.  The  office  of 
the  periosteum  is  not  to  generate  bone  ; and  therefore  it  ad- 
heres but  slightly  to  the  growing  bone  : it  is  to  nourish  the  ex- 
ternal plates  ; and  therefore  as  the  bone  grows,  and  as  the  ex- 
ternal plates  are  further  removed  from  the  medullary^  vessels, 
the  adhesion  of  the  periosteum  becomes  closer,  its  arteries 
are  enlarged,  and  the  dependence  of  the  outer  layers  on  the 
periosteum  is  as  well  proved  as  the  dependence  of  the  body  of 
the  bone  upon  its  medullary  artery ; for  as  piercing  the  me- 
dulla kills  the  whole  bone,  htjrting  the  periosteum  kills  the 
outer  layers  of  the  bone.  Any  accident  which  robs  the  bone 
of  its  periosteum  has  this  effect ; accidental  wounds  of  the 
periosteum,  deep  ulcers  of  the  soft  parts,  as  on  the  shin,  the 
beating  of  aneurisms,  the  growth  of  tumours,  the  pressure 
even  of  any  external  body,  will,  by  hurting  the  periosteum, 
cause  exfoliation,  which  is,  in  plain  terms  the  death  of  the 
external  layer,  by  the  injury  of  the  outward  vessels  ; and  an 
active  inflammation  of  the  deeper  layers,  which  being  fully 
nourished  by  the  internal  arteries,  inflame,  swell,  become 
porous  and  spongy,  form  granulations,  and  these  granulations 
push  off  the  mortified  plate,  and  form  themselves  into  new 
bone,  which  supplies  hs  place. 

The  cartilages  are  also  part  of  the  living  system  of  the 
bone:  and  we  see  too  well,  in  the  question  of  the  bones  them- 
selves, how  unphilosophical  it  must  be,  to  deny  organization 
and  feeling  to  any  part  of  the  living  body,  however  dead  or 

* It  would  appear  that  the  arteries  are  convertible  through  time  into  theih 
tooth-like  procefies,  by  which  the  periofleum  is  fixed  into  the  bone  ; for  in  youth, 
‘he  veffe's  are  numerous,  the  adhefion  slight,  and  the  reparation  bloody  ; but  in' 
the  older  fubject,  the  reparation  is  more  difficult,  and  lefs  blood  is  feen. 
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msulated  it  may  appear  ; for  every  part  has  its  degree  of  life  : 
the  eye,  the  skin,  the  flesh,  the  tendons,  and  the  bones,  have 
successive  degrees  of  feeling  and  circulation.  We  see,  that 
where  even  the  lowest  of  these,  the  bone,  is  deprived  of  its 
small  portion  of  life,  it  becomes  a foreign  body,  and  is  thrown 
off  from  the  healthy  parts,  as  a gangrened  limb  is  separated 
from  the  sound  body  ; and  we  speak  as  familiarly  of  the  death 
of  a bone,  as  of  the  gangrene  of  soft  parts.  How,  then, 
should  we  deny  organization  and  life  to  the  cartilages,  though 
surely,  in  respect  of  feeling,  they  must  stand  in  the  very  last 
degree  ? 

The  periosteum  goes  from  the  bone  over  the  surface  of  the 
cartilage  also,  where  it  is  named  perichondrium  : it  still  pre- 
serves its  own  vascular  nature  ; the  vessels  can  be  injected  ; 
and  it  is  not  to  be  believed  that  the  perichondrium  has  these 
vessels,  without  communicating  them  to  the  cartilage  to  which 
it  belongs.  We  see  red  arteries  in  the  centre  of  an  ossifying 
cartilage  ; and  therefore  we  know  that  the  trunk  of  the  artery 
may  be  red,  as  in  the  ossifying  part  of  the  cartilage,  and  yet 
the  extremity  of  the  same  artery  be  pellucid,  as  in  the  unossi- 
fied part.  Since  vessels  run  through  the  cartilage  to  generate 
bone,  we  cannot,  in  reason,  suppose  that  these  vessels  are 
produced  in  the  instant  in  which  they  appear  : they  had  exist- 
ed before  ; they  are  but  dilated  now : the  increasing  action 
dilates  them,  and  the  dilatation  makes  them  red  : this  enables 
them  to  secrete  bone,  and,  in  many  cases,  as  in  the  acciden- 
tal joint  formed  by  a fracture  ill  cared  for,  we  can,  by  paring 
the  cartilage,  set  the  vessels  free  again,  and  make  them  begin 
to  secrete. 

Wherever  we  find  a vascular  membrane  surrounding  and 
nourishing  any  part,  as  the  vitreous  or  crystalline  humours  in 
the  eye,  we  must  not  suppose  that  such  are  insulated  parts, 
maintained  there  by  mere  adhesion  ; but  must  consider  them 
as  parts  regularly  organized,  their  vascular  membrane  being 
part  of  their  living  system  ; and  though  the  transparent  hu- 
mours of  the  eye,  the  cartilages  and  liggments  over  all  the 
body,  and  all  the  system  of  the  bones,  have  been  considered 
as  mere  concretes,  and  insulated  parts,  they  are  now  known 
to  be  regular  parts  of  the  living  whole.  The  cartilages  have 
no  very  active  circulation  ; it  is  such  as  to  keep  them  in  life, 
but  not  so  active  as  to  endanger  inflammation  ; in  the  continual 
shocks  which  they  must  endure,  their  feeling  must  be  very  ob- 
scure ; for  feeling  also  would  have  been  inconsistent  with  their 
offices,  which  is  to  cover  and  defend  the  bones  ; to  yield  to  the 
weight  of  the  body,  and  to  restore  themselves  when  that 
weight  is  removed  ; to  bear^all  the  shocks  of  leaps  or  falls  ; to 
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perform  all  the  motions  of  the  body,  and  the  continual  work- 
ings of  the  joints  where  they  rub,  and  even  grate  upon  each 
other,  without  danger  or  pain. 

We  now  understand  the  constitution  of  a bone,  and  can 
compare  it  fairly  with  the  soft  parts  in  vascularity,  and  in  feel- 
ing ; in  quickness  of  absorption  ; in  the  regular  supply  of 
blood  necessary  to  the  life  of  the  bony  system  ; in  the  certain 
death  of  a bone,  when  deprived  of  blood  by  any  injury  of  its 
marrow,  or  of  its  periosteum,  as  a limb  dies  of  gangrene, 
when  its  arteries  are  cut  or  tied  ; in  the  continual  action  of  its 
absorbents,  forming  its  cavity,  shaping  its  processes  and  heads, 
keeping  it  sound  and  in  good  health,  and  regulating  the  degree 
of  bony  matter,  that  the  composition  may  neither  be  too  brittle 
nor  too  soft.  From  this  constitution  of  a bone,  we  can  easily 
foresee  how  the  callus  for  uniting  broken  bones  must  be  form- 
ed; not  by  a mere  coagulation  of  extravasated  juice,  but  by  a 
new  organization  resembling  the  original  bone. 

The  primordium  of  all  the  parts  of  the  body  is  a thin  gela- 
tinous mucus,  in  which  the  forms  of  the  parts  are  laid  ; and 
the  preparation  for  healing  wounds,  and  for  every  new  part 
that  needs  to  be  formed,  is  a secretion  of  mucus  which  is  soon 
animated  by  vessels  coming  into  it  from  every  point.  In  every 
external  wound,  in  every  internal  inflammation,  wherever  ex- 
ternal parts  are  to  be  healed,  or  internal  viscera  are  about  to 
adhere,  a mucous  matter  is  secreted,  which  serves  as  a bed  or 
nidus,  in  which  the  vessels  spread  from  point  to  point,  till  the 
mucus  is  animalized  and  converted  into  a membrane  : and 
thus  the  heart,  the  intestines,  the  testicle,  and  other  parts, 
adhere  by  inflammation  to  the  coats  which  surround  them, 
and  which  are  naturally  loose.  It  is  a mucus  of  the  same 
form  which  unites  the  ends  of  a broken  bone  ; and,  by  break- 
ing the  bones  of  animals,  and  attending  to  the  progress  of  the 
callus,  we  find  first  a thin  mucus  ; then  that  thickened  into  a 
transparent  gelly  ; that  gelly  growing  vascular,  and  these  ves- 
sels gradually  depositing  nuclei  of  ossification  in  the  centre  of 
the  mass  : and  by  madder,  or  by  fine  injections,  we  can  make 
the  gelly  appear  vascular,  and  the  nuclei  of  ossification  quite 
red.  The  colours  of  our  injections  begin  to  tinge  the  carti- 
lage as  it  begins  to  ossify,  and  as  soon  as  the  ossification  is 
general,  it  receives  a general  tinge. 

Now  when  we  find  the  substance  of  the  oldest  bone  thus 
full  of  vessels,  why  should  we  doubt  of  its  being  able,  from 
its  own  peculiar  vessels,  to  heal  a breach,  or  to  repair  any 
loss  ? We  have  no  reason  to  refer  the  generation  of  callus  to 
the  marrow,  to  the  periosteum,  nor  to  the  substance  of  the 
bone  itself ; for  they  are  but  parts  of  the  common  system  of  a 


AND  GROWTH  OF  BONES, 


21 


bone  ; and  each  part  of  this  system  is  of  itself  capable  of  re- 
generating the  whole.  How  little  the  constitution  of  a bone 
has  been  understood,  we  may  know  from  the  strange  debates 
which  have  subsisted  so  long  about  the  proper  organ  for  gene- 
rating callus.  Some  have  pronounced  it  to  be  the  periosteum ; 
others  the  medullary  vessel,  and  internal  membrane  ; others 
the  substance  of  the  bone  itself  : but  I have  been  employed  in 
explaining,  that  not  only  any  part  of  the  bone,  periosteum,  or 
marrow,  but  even  any  artery  in  all  the  system,  may  assume 
that  action  which  generates  bone.  In  the  heat  of  this  dispute, 
one  of  the  most  eminent  anatomists  produced  a diseased  bone, 
where  a new  hone  had  been  formed  surrounding  a carious  one, 
and  the  spoiled  bone  rattled  within  the  cavity  of  the  sound  one. 
Here  we  should  have  been  ready  to  pronounce,  that  bone 
could  be  formed  by  the  periosteum  alone.  But  presently 
another  anatomist  produced  the  very  reverse,  viz.  a sound 
young  bone,  forming  in  the  hollow  cylinder  of  a bone  which 
had  been  long  dead  ; where,  of  course,  the  callous  matter  must 
have  been  poured  into  the  empty  cavity  of  the  spoiled  bone, 
from  the  ends  which  still  remained  sound,  or  must  have  been 
secreted  by  the  medullary  vessels.  But  the  truth  is,  that  cal- 
lus may  be  thus  produced  from  any  part  part  of  the  system  of  a 
bone  ; from  its  periosteum,  from  its  medulla,  or  from  the 
substance  of  the  bone  itself.  If  we  pierce  the  bone  of  any 
animal,  and  destroy  the  marrow,  the  old  bone  dies,  and  a 
new  one  is  formed  from  the  periosteum  : if  we  kill  the  crea- 
ture soon,  we  find  the  new  bone  to  be  a mere  secretion  from 
the  inner  surface  to  the  periosteum  ; and  if  we  wait  the  com- 
pletion of  the  process,  we  find  the  new  bone  beautiful,  white, 
easily  injected,  and  thick,  loose  in  its  texture,  and  vascular 
and  bloody,  but  still  firm  enough  for  the  animal  to  walk  upon  ; 
and  in  the  heart  of  it,  we  find  the  old  bone  dead  and  black. 
If  we  reverse  this  operation,  and  destroy  the  periosteum  only, 
leaving  the  nutritious  vessels  entire,  then  the  new  bone  is 
formed  fresh  and  vascular  by  the  medullary  vessels,  and  the 
old  one  surrounds  it  quite  black  and  dead  ; and  in  fractures  of 
the  patella,  or  knee-pan,  where  there  are  no  medullary  ves- 
sels, the  pieces  are  united  by  a callus,  which  is  secreted  from 
the  vessels  of  the  bone  itself. 

The  diseases  of  the  bones  are  the  most  frequent  in  surgery ; 
and  it  is  impossible  to  express  how  much  the  surgeon  is  con- 
cerned in  obtaining  true  ideas  of  the  structure,  constitution, 
and  diseases  of  bones ; how  tedious,  how  painful,  and  how 
loathsome  these  diseases  are  ; how  often  the  patient  must  lose 
his  limb,  or  endanger  his  life ; how  very  useful  art  is  ; but, 
above  all,  what  wonders  nature  daily  performs  in  recovering 
bones  from  their  diseased  state. 
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CHAP.  II. 

<*F  THE  SKULL  IN  GENERAL THE  BONES  OF  WHICH  IT  IS 

COMPOSED THEIR  TABLES— DIPLOE— SUTURES THEIR 

ORIGINAL  CONDITION,  AND  THEIR  PERFECT  FORM,  REPRE- 
SENTED AND  EXPLAINED. 


While  the  bones  in  general  serve  as  a basis  for  the  soft 
parts,  and  for  supporting  and  directing  the  motions  of  the 
body,  certain  bones  have  a higher  use  in  containing  those  or- 
gans whose  offices  are  the  most  essential  to  life.  The  skull 
defends  the  brain  ; the  ribs  and  sternum  defend  the  heart  and 
lungs  ; the  spine  contains  that  prolongation  of  the  brain  which 
gives  out  nerves  to  all  the  body  : and  the  injuries  of  each  of 
these  are  important  in  proportion  to  the  value  of  those  parts 
which  they  contain. 

How  much  the  student  is  interested  in  obtaining  a correct 
and  perfect  knowledge  of  the  skull,  he  must  learn  by  slow  de- 
grees. For  the  anatomy  of  the  skull  is  not  important  in  itself 
only  ; it  provides  for  a more  accurate  knowledge  of  the  brain  ; 
explains,  in  some  degree,  the  organs  of  sense  ; instructs  us 
in  all  those  accidents  of  the  head  which  are  so  often  fatal,  and 
so  often  require  the  boldest  of  all  our  operations.  The  marks 
which  we  take  of  the  skull,  record  the  entrance  of  arteries  ; 
the  exit  of  veins  and  nerves  ; the  places  and  uses  of  those 
muscles  which  move  the  jaws,  the  throat,  the  spine.  Indeed, 
in  all  the  human  body,  there  is  not  found  so  complicated  and. 
difficult  a study,  as  this  anatomy  of  the  head  ; and  if  this 
fatiguing  study  can  be  at  all  relieved,  it  must  be  by  first  estab- 
lishing a very  regular  and  orderly  demonstration  of  the  skull. 

For  this  end,  we  distinguish  the  face,  where  the  irregular 
surface  is  composed  of  many  small  bones,  from  the  cranium 
or  skull  cap,  where  a few  broad  and  flat  shaped  bones  form 
the  covering  of  the  brain.  It  is  these  chiefly  which  inclose 
and  defend  the  brain,  which  are  exposed  to  injuries,  and  are 
the  subject  of  operation.  It  is  these  also  that  transmit  the 
nerves.  So  that  the  cranium  is  equally  the  object  of  attention 
with  the  anatomist  and  with  the  surgeon. 

All  the  bones  of  the  cranium  are  of  a flattened  form,  con- 
sisting of  two  tables,  and  an  intermediate  diploe,  which  an- 
swers to  the  cancelli  of  other  bones.  The  tables  of  the  skull 
are  two  flat  and  even  plates  of  bone  : the  external  is  thought 
to  be  thicker,  more  spongy,  less  easily  broken ; the  thinner 
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table,  again,  is  dense,  thin  and  brittle,  very  easily  broken,  and 
is  sometimes  fractured,  while  the  external  table  remains  en- 
tire : thence  it  is  named  tabula  vitrea,  or  the  glassy  table. 
These  tables  are  parted  from  each  other  by  the  distance  of  a 
few  lines  ;*  and  this  space  is  filled  up  with  the  diploe,  or  can- 
celli.  The  cancelli,  or  lattice  work,  is  a net  of  membrane^, 
covered  with  vessels,  partly  for  secreting  marrow,  and  partly 
for  nourishing  the  bone  ; and  by  the  dura  mater  adhering  to 
the  internal  surface,  and  sending  in  arteries,  which  enter  into 
the  cancelli  by  passing  through  the  substance  of  the  bone, 
and  by  the  pericranium  covering  the  external  plate,  and  giving- 
vessels  from  without,  which  also  enter  into  the  bone,  the  whole 
is  connected  into  one  system  of  vessels.  The  pericranium, 
dura  mater,  and  skull,  depend  so  entirely,  one  upon  the  other, 
and  are  so  fairly  parts  of  the  same  system  of  vessels,  that  an. 
injury  of  the  pericranium  spoils  the  bone  ; separates  the  dura 
mater,  and  causes  effusion  upon  the  brain  ,•  a separation  of 
the  dura  mater  is,  in  like  manner,  followed  by  separation  of  the 
pericranium,  which  had  been  sound  and  unhurt ; and  every 
disease  of  the  cancelli,  or  substance  of  the  bone,  is  communi- 
cated both  ways  ; inward  to  the  brain,  so  as  to  occasion  very 
imminent  danger ; outward  towards  the  integuments,  so  as 
to  warn  us  that  there  is  disease.  The  general  thickness  of 
the  skull,  and  the  natural  order  of  two  tables,  and  an  inter- 
mediate diploe,  is  very  regular,  in  all  the  upper  parts  of  the 
head.  In  perforating  with  the  trepan,  we  first  cat  with  more 
labour,  through  the  external  table  ; when  we  arrive  at  the 
cancelli,  there  is  less  resistance,  the  instrument  moves  with 
ease  ; there  is  a change  of  sound,  and  blood  comes  from  the 
tearing  of  these  vessels,  which  run  in  the  cancelli,  betwixt 
the  tables  of  the  skull.  Surgeons  thought  themselves  so  well 
assured  of  these  marks,  that  it  became  a rule,  to  cut  freely, 
and  quickly,  through  the  outer  table  ; to  expect  the  change  of 
sound,  and  the  flow  of  blood,  as  marks  of  having  reached  the 
cancelli ; and  then  to  cut  more  deliberately,  and  slowly, 
through  the  inner  table  of  the  skull.  But  this  shows  an  indis- 
creet hurry,  and  unpardonable  rashness  in  operation.  The 
patient,  during  this  sawing  of  the  skull,  is  suffering  neither 
danger  nor  pain  ; and  many  additional  reasons  lead  us  to  re- 
fuse, altogether,  this  rule  of  practice.  For  the  skull  of  a 
child  consists  properly  of  one  table  only  : or  tables  are  not 


* Jn  anatomy  there  is  occafion  in  altnoft  every  defcriptlon,  for  a fade  of 
fmaller  parts  The  French  divide  their  inch  into  twelve  parts,  each  of  which 
is  a line.  The  French  line,  or  twelfth  of  on  iarh,  is  ••  nieafnre  w'  i.-h  f fj,  . i ; 
often  have  occafion  to  ufe. 
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yet  distinguished,  nor  the  cancelli  formed  : in  youth,  the  skull 
has  its  proper  arrangement  of  cancelli  and  tables  ; but  still, 
with  such  irregularities,  and  exceptions,  as  make  a hurried 
operation  unsafe  : in  old  age,  the  skull  declines  towards  its 
original  condition  ; the  cancelli  are  obliterated  ; the  tables  ap 
proach  each  other,  or  are  closed  and  condensed  into  one;  the 
skull  becomes  irregularly  thick,  at  some  points,  and  at  other s 
thin,  or  almost  transparent : — so  that  there  can  hardly  be 
named  any  period  of  life,  in  which  this  operation  may  be 
performed  quickly  and  safely  at  once.  But,  besides  this  gra- 
dual progress  of  a bone,  increasing  in  thickness  and  regulari 
ty  as  life  advances,  and  growing  irregular  and  thinner  in  the 
decline  of  life,  we  find  dangerous  irregularities,  even  in  youn- 
ger skulls.  There  are  often  at  uncertain  distances,  upon  the 
internal  surface  of  the  skull,  hollows  and  defects  of  the  inter- 
nal table,  deep  pits,  or  fovese,  as  they  are  called,  produced 
perhaps  by  the  impression  of  contorted  veins.  These  fovese 
increase  in  size  and  in  number  as  we  decline  in  life  ; they  arc 
more  frequent  on  the  inner  surfaces  of  the  parietal  and  frontal 
bones  ; so  that  in  those  places  where  the  skull  .should  be  most 
regular,  we  are  never  sure,  and  must,  even  in  the  safest 
places,  perforate  gradually  and  slowly. 

BONES. — The  bones  of  which  the  cranium,  or  skull-cap; 
is  formed,  are  eight  in  number.  1.  The  frontal  bone,  01- 
bone  of  the  forehead,  forms  the  upper  and  fore  part  of  the 
head, — extends  a little  towards  the  temples,  and  forms  also 
the  upper  part  of  the  socket  for  the  eye.  2.  The  parietal 
bones,  are  the  two  large  and  flat  bones  which  form  all  the 
sides,  and  upper  part  of  the  head  ; and  are  named  parietalia, 
as  they  are  the  walls  or  sides  of  the  cranium.  3.  The  os  oc- 
cipitis,  is  named  from  its  forming  all  the  occiput  or  back  of 
the  head  ; though  much  of  this  bone  lies  in  the  neck,  and  is 
hidden  in  the  basis  of  the  skull.  4.  The  ossa  temporuk 
form  the  lower  parts  of  the  sides  of  the  cranium  : they  are 
called  temporal,  from  the  hair  that  covers  them  being  the 
first  to  turn  grey,  marking  the  time  of  life.  5.  The  os  jEth- 
moides,  and,  6.  the  os  sphenoides,  are  quite  hidden  in  the 
basis  of  the  skull  : they  are  very  irregular  and  very  difficultly 
described,  or  explained.  ' The  os  jethmoides,  is  a small 
square  bone,  hollow,  and  with  many  cells  in  it  ; it  hangs  over 
the  nose,  and  constitutes  a great  and  important  part  of  that 
organ,  and  at  the  same  time  supports  the  brain.  The  olfac- 
tory nerves,  by  passing  through  it  at  many  points,  perforate 
it  like  a sieve  ; and  it  takes  its  name  from  this  perforated  or 
aethmoid  plate.  The  os  sphenoides,  is  larger  and  more  irre- 
gular still ; placed  further  back  locked  in  betwixt  the  occipi 
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tal  and  Ethmoidal  bones  ; lies  over  the  top  of  the  throat,  so 
that  its  processes  form  the  back  of  the  nostrils  and  root  of  the 
mouth  ; and  it  is  so  placed,  as  to  support  the  very  centre  of 
the  brain,  and  transmit  almost  all  it  nerves. 

SUTURES.- — All  these  bones  are  joined  together  by  seams, 
which,  from  their  indented,  or  dove-tailed  appearance,  are 
named  sutures. 

1.  The  coronal  suture,  is  that  which  joins  the  frontal  to 
the  parietal  bones  ; extends  almost  directly  across  the  head, 
from  ear  to  ear  descends  behind  the  eye,  into  the  deep  part 
of  the  temple  ; and  there  losing  its  serrated  appearance,  be- 
comes like  the  squamous  or  scaly  sutufe,  which  joins  the  tem~ 
poral  bones.  It  is  named  coronal,  because  the  ancients  wore 
their  garlands  on  this  part  of  the  head.  But  the  suture  had 
been  better  intitled  to  this  name,  had  it  surrounded  the  head, 
than  as  it  crosses  it. 

2.  The  lambdoidal  suture,  is  that  which  joins  the  pa- 
rietals  to  the  occipital  bone.  It  begins  behind  the  one  ear, 
ascends,  and  arches  over  the  occiput,  and  descends  behind 
the  other  ear.  It  thus  strides  over  the  occiput,  in  a form 
somewhat  resembling  the  letter  lambda  (a)  of  the  Greeks  ; 
whence  its  name. 

3.  The  sagittal  suture,  joins  the  parietal  bones  to  each 
other ; runs  on  the  very  top  of  the  head  ; extends  forwards 
from  the  lambdoidal  suture,  till  it  touches,  or  sometimes 
passes,  the  coronal  suture  ; and  from  lying  betwixt  these  two 
sutures,  like  an  arrow  betwixt  the  string  and  the  bow,  it  has 
been  named  sagittal. 

4.  The  temporal  sutures,  join  the  temporal  bones  to  the 
parietal,  occipital,  and  frontal  bones  ; the  sphenoid  bone  also 
enters  into  the  temporal  suture,  just  behind  the  eye.  The 
temporal  suture  makes  an  arch  corresponding  almost  with  the 
arch  of  the  external  ear  ; it  meets  the  coronal  suture,  an  inch 
before  the  ear,  and  the  lambdoidal  an  inch  behind  it.  This 
back  part  belongs  as  much  to  the  occipital  as  to  the  temporal 
bone  ; and  so  has  been  named  sometimes  additamentum  su- 
turse  lambdoidalis  ; sometimes  additamentum  suturae  squa- 
mosa : for  this  temporal  suture  is,  on  account  of  the  edge  of 
the  temporal  and  occipital  bones  being  thin,  and  like  scales  of 
armour  laid  over  each  other,  often  named  the  squamous,  or 
scaly  suture. 

5.  The  sphenoidal  and  ethmoidal  sutures,  are  those 
which  surround  the  many  irregular  processes  of  these  two 
bones,  and  join -them  to  each  other,  and  to  the  rest. 

6.  The  transverse  suture,  is  one  which,  running  across 
the  lace,  and  sinking  down  into  the  orbits,  joins  the  bones  of 
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the  skull  to  the  bones  of  the  face  ; but  with  so  many  irregula- 
rities and  interruptions,  that  the  student  will  hardly  recognize 
this  as  a suture. 

7.  The  zygomatic  suture,  is  one  which  joins  a branch  of^ 
the  temporal  bone  to  a process  of  the  cheek-bone  ; forming  an 
arch,  zygoma,  or  yoke  ; but  this  suture  has  little  extent ; it  is' 
a serrated  appearance  at  one  single  point  only. 

To  mark  and  know  these  sutures,  and  to  be  able  to  trace 
them  in  imagination,  upon  the  naked  head,  to  foresee  where 
a suture  will  present,  and  how  far  it  runs,  may  be  a matter  of 
great  importance  to  the  surgeon.  Hippocrates,  who  has  had 
more  to  praise  his  honesty  than  to  follow  his  example,  ac- 
knowledges his  having  mistaken  a suture  for  a fracture  of  the 
skull  ; and  since  this  warning,  various  contrivances  and  marks 
have  been  thought  of,  for  preventing  the  like  mistake.  It 
may  be  useful  to  remember  that  the  suture  lias  its  serrse  or  in- 
dentations ; is  firmly  covered  by  the  pericranium ; is  close, 
and  does  not  bleed  : but  that  a fissure,  or  fracture  ofthe  skull, 
runs  in  one  direct  line  ; is  larger  and  broader  at  the  place  of 
the  injury  ; grows  smaller,  as  you  recede  from  that,  till  it 
vanishes  by  its  smallness  ; and  that  it  always  bleeds.  Indeed 
the  older  surgeons,  observing  this,  poured  ink  upon  the  sus- 
pected part,  which,  if  the  skull  was  hurt,  sunk  into  the  fissure, 
and  made  it  black  and  visible  ; but  left  the  suture  untouched. 
They  also  directed  to  make  the  patient  take  a wire  betwixt  his 
teeth,  which  being  struck,  like  the  string  of  an  instrument, 
he  would  feel  the  twang  produce  a painful  and  peculiar  sensa- 
tion in  the  fractured  part  of  the  head.  But  after  all  these  ob- 
servations, in  place  of  any  true  and  certain  marks,  we  find  a 
number  of  accidents  which  may  lead  us  into  a mistake. 

Sutures  cannot  be  distinguished  by  their  serraj  or  teeth,  for 
the  temporal  sutures  want  this  common  character,  and  rather 
resemble  capillary  fractures  of  the  skull  nor  even  by  their 
places,  for  we  know  that  there  are  often  insulated  bones  (ossa 
Wormiana)  surrounded  with  peculiar  joinings,  which  so  de- 
range the  course  of  the  common  sutures,  that  the  joinings 
may  be  mistaken  for  fractures  of  the  skull,  and  the  ossa 
Wormiana  for  broken  parts.  Sometimes  the  squamous  su- 
ture is  double,  with  a large  arch  of  bone  intercepted  betwixt 
the  true  and  the  false  suture  ; or  the  sagittal  suture,  descend- 
ing beyond  its  usual  extent,  and  quite  to  the  nose,  has  been 
mistaken  for  a fracture,  and  trepanned  ; and  often  in  older 
skulls,  the  sutures  are  entirely  obliterated,  all  over  the  head-- 


Vi*.  Fractures  as  small  as  a hair,  thence  named  capillary 
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If  the  surgeon  should  pour  ink  upon  the  skull,  he  would  have, 
reason  to  be  ashamed  of  an  experiment  so  awkward  and  un- 
successful ; and  for  the  old  contrivance  of  a wire  or  cord  held 
in  the  mouth,  it  cannot  be  done,  since  the  patient  is  commonly 
insensible  ; and  even,  though  less  hurt,  his  feelings,  after 
such  an  accident,  must  be  very  confused  ; he  must  be  too 
liable  to  be  deceived ; and  we  cannot,  on  such  slender  evidence 
as  this,  perform  so  cruel  an  operation  as  cutting  up  the  scalp, 
or  so  dangerous  a one  as  the  trepan. 

For  various  reasons  we  are  careful  to  trace  the  bones  from 
their  original  soft  and  gristly  state,  to  their  perfect  condition 
of  hard  bone  ; and  most  of  all,  we  are  concerned  to  do  so  in  the 
head,  where,  in  childhood,  the  appearances  are  not  singular 
and  curious  only,  but  have  always  been  supposed  to  indicate 
some  wise  and  useful  purpose.  It  is  in  this  original  condition 
of  the  soft  and  growing  bones,  that  anatomists  have  sought  to 
find  a theory  of  the  sutures,  how  they  are  formed,  and  for 
what  uses.  It  has  been  remarked,  that  the  number  of  pieces 
in  the  skull,  is  infinitely  greater  in  the  child  than  in  the  man. 
Thesp  bones  ossifying  from  their  centre  towards  their  circum- 
ference, it  happens,  of  course,  that  the  fibres  are  close  at  the 
centre  of  ossification,  and  are  more  scattered  at  the  extremi- 
ties of  the  bone  : when  these  scattered  fibres  of  opposite  bones 
meet,  the  growing  fibres  of  one  bone  shoot  into  the  interstices 
of  that  which  is  opposed  : the  fibres  still  push  onwards,  till 
they  are  stopped  at  last,  and  the  perfect  suture,  or  serrated 
line  of  union  is  formed. 

In  dilating  this  proposition,  we  should  observe,  that  in  the 
boy,  all  the  bones  in  the  head  are  membranous  and  imperfect,, 
The  membranous  interstices  begin  to  be  obliterated ; the  su- 
tures are  beginning  to  close ; the  distinction  of  two  tables  is 
not  yet  established ; the  cancelli  are  not  yet  interposed  be- 
twixt the  plates  ; the  sinuses,  or  caverns  of  the  bones,  as  in 
the  forehead,  the  nose,  and  the  jaw  are  not  formed  ; and  each 
bone  is  not  only  incomplete  towards  its  edges  and  sutures,  but 
consists  often  of  many  parts.  The  os  frontis  is  formed  of 
two  pieces,  which  meet  by  a membranous  union  in  the  middle 
of  the  bone.  The  ossa  parietalia  have  one  great  and  pro- 
minent point  of  ossification  in  the  very  centre  of  each,  from 
which  diverging  rays  of  ossification  extend  towards  the  edges 
of  the  bone.  The  os  occipitis  is  formed  in  four  distinct 
pieces ; and  the  temporal  bones  are  so  fairly  divided  into 
two,  that  their  parts  retain  in  the  adult  the  distinct  names  of 
petrous  and  squamous  bones.  Although  these  are  all  the  re- 
gular points  of  ossification,  yet  sometimes  there  occur  small 
and  distinct  points,  which  form  irregular  bones,  uncertain  in, 
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number  or  size,  found  chiefly  in  the  lambdoid  suture,  some 
times  numerous  and  small,  more  commonly  they  are  few  in 
number,  and  sometimes  of  the  full  size  of  a crown,  always 
distorting  more  or  less  the  course  of  the  suture,  and  being  thus 
a subject  of  caution  to  the  surgeon:  these  are  named  ossa 
triquetra,  or,  tri an gui. aria,  from  their  angular  shape, 
or,  worm  i an  a,  from  Olaus  Wormius,  who  observed  them 
first.  Now  the  os  frontis  being  formed  in  two  larger  pieces, 
their  edges  meet  early  in  life,  and  they  form  a suture  ; but  the 
bones  continuing  to  grow,  their  opposite  points  force  deeper 
and  deeper  into  each  other,  till  at  last  the  suture  is  entirely  ob- 
literated, and  the  bones  unite  ; and  so  this  suture  is  found 
always  in  the  child,  seldom  in  the  adult,  almost  never  in  old 
age.  The  occipital  bone  having  four  points,  they  are  closer 
upon  each  other,  they  meet  early,  as  soon  united  ; and,  al- 
though very  distinct  in  the  child,  no  middle  suture  has  ever 
been  found  in  the  adult,  but  always  the  four  pieces  are  united 
into  one  firm  and  perfect  bone.  The  parietal  bones  have  their 
rays  most  of  all  scattered  ; the  rays  ol  ossification  run  out  to 
a great  distance,  and  diverge  from  one  single  point,  so  that  at 
fheir  edges  they  are  extremely  loose,  and  they  never  fail  to 
form  sutures,  by  admitting  into  their  interstices  the  points  and 
edgesoftheadjoining  bones.  The  surest  and  most  constant 
sutures  are  those  formed  by  the  edges  of  the  parietal  bones  ; 
the  sagittal  in  the  middle,  the  coronal  over  the  forehead,  the 
lambdoidal  behind,  and  the  squamous  suture,  formed  by  their 
lower  edges.  But  another  phenomenon  results  at  the  same 
time,  from  this  meeting  and  opposition  of  the  fibres  and  in- 
terstices of  the  growing  bones  : that  when  the  opposite  fibres 
meet  too  early,  they  are  not  fairly  admitted  into  the  open 
spaces  of  the  opposite  bone  : but  the  fibres  of  each  bone  being 
directly  opposed  point  to  point,  they  both  turn  inwards,  and 
form  a ridge  or  spine,  such  as  is  seen  on  the  inner  surfaces  of 
the  frontal  and  occipital  bones.  Such  is  the  common  theory, 
which  I suspect  is  imperfect,  and  avhich  should  be  received 
with  some  reserve,  for  all  the  phenomena  are  not  yet  explain- 
ed ; we  find  each  suture  always  in  its  appointed  place  : we  find 
nothing  like  a suture  formed  betwixt  the  head  and  body  of  a 
long  bone,  though  they  are  formed  in  distinct  points,  and  are 
not  united  till  after  the  years  of  manhood  ; we  find  no  sutures 
when  bones  are  broken  and  reunited  ; when  they  have  been 
spoiled,  and  are  replaced  ; when  a piece  of  spoiled  bone  has 
been  cut  away  ; or  when  a new  shaft  of  a bone  is  formed  by 
the  secreting  vessels,  and  is  united  to  the  heads  of  the  old 
bone.  These  are  accidents  which  hold  us  at  least  in  doubt. 

It  has  been  supposed,  and  with  mqch  appearance  of  truth. 
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that  the  sutures  limit  the  extent  of  fractures  ; leave  a free  com- 
munication of  the  internal  with  the  external  parts  ; that  they 
must  serve  as  drains  from  the  brain  ; that  they  are  even  capa- 
ble of  opening  at  times,  so  as  to  give  relief  and  ease  in  the 
most  dreadful  diseases  of  the  head.  But  I fear  we  are  not 
vet  able  to  see  the  meaning  of  this  peculiarity  of  structure  ; 
for  the  sutures  are  regular  and  uniform  to  a wonderful  degree, 
while  these  uses  of  them  are  far  from  being  proved. 

The  sutures  surely  were  not  intended  by  nature  for  limiting 
the  extent  of  fractures  : for  fractures  traverse  the  skull  in  all 
directions  ; cross  the  sutures  with  ease  ; and  very  often  passing 
all  the  sutures,  descend  quite  to  the  basis  of  the  skull,  where 
we  dare  not  follow  them  with  the  knife,  nor  apply  the  trepan. 
Indeed  we  do  not  even  know  that  limiting  the  extent  of  frac- 
tures could  be  a gracious  provision  of  nature,  since  it  would 
rather  appear  by  the  common  accidents,  that  the  more  easily 
the  bone  yields,  the  less  is  the  injury  to  the  brain  ; and  that 
where  the  fracture  is  wide  and  large,  the  symptoms  are  mild- 
er, and  the  danger  less. 

Neither  were  they  intended  as  drains  ; for  surely  it  is  a bold 
position  to  assume,  that  nature  has  carefully  provided  for  our 
making  issues  upon  the  sutures.  When  the  original  openness 
of  the  head  and  the  membranous  condition  of  the  sutures 
was  first  observed,  it  was  thought  to  be  an  observation  of  no 
small  importance.  The  ancients  believed  that  the  membranes 
of  the  brain  came  out  by  the  sutures,  to  form  the  pericranium, 
and  going  from  that  over  the  several  joints,  formed  the  peri- 
osteum for  all  the  bones.  They  saw  a close  connexion  betwixt 
the  external  and  internal  membranes  of  the  skull ; and  they 
thought  that  nature  had  intended  there  a freer  communication, 
and  an  occasional  drain.  They  found  the  sutures  particularly 
wide  and  membranous  in  a child,  which  they  attributed  to 
the  watery  state  of  its  brain,  requiring  a freer  outlet  than  in 
the  adult ; and  accordingly  they  named  the  opening  of  the 
child’s  head  the  bregma,  fons,  fontanelle,  the  fountain,  by 
which  they  believed  there  was  a continual  exudation  of  mois- 
ture from  the  brain. 

We  might  have  expected  these  notions  to  have  vanished 
with  the  doctrines  of  humours  and  revulsion  which  gave  rise 
to  them  ; but  both  the  doctrines  and  the  practice,  have  been 
revived  of  late  years  ; and  a surgeon  of  some  eminence  has 
been  at  pains  to  examine  various  skulls,  trying  to  find  which 
cf  all  the  sutures  remains  longest  open,  and  which  should  form 
the  readiest  and  surest  drain  ; and  after  a curious  examination, 
of  each,  he  decidedly  condemns  the  fontanelle  ; finds  the  ad- 
litamentum  of  the  squamous  suture  always  open,  and  expects 
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this  superior  advantage  from  placing  his  issues  there,  that  he 
will  command  at  once  a drain  both  from  the  cerebellum  and 
from  the  brain.  But  these  notions,  so  much  cherished  by  the 
ancients,  of  derivation  and  revulsion,  of  serous  humours 
falling  upon  the  brain,  of  drains  of  pituita  by  the  nose  and 
through  the  sutures,  have  been  long  forgotten,  and  have  not 
been  effectually  revived  by  this  attempt. 

It  cannot  be  denied,  that,  in  some  instances,  the  sutures 
have  continued  quite  open  in  persons  grown  in  years,  or  have 
opened  after  a most  wonderful  manner,  in  some  diseases  of 
the  head. 

A young  man  having  been  brought  into  an  hospital  ill  of  a 
fever,  the  physicians  observing  with  surprise  a very  strong 
pulsation  behind  the  ear  : upon  applying  the  finger,  a strong 
beating  was  felt  ; the  part  was  soft  and  yielding  ; and  upon 
opening  his  head,  after  death,  there  was  found  a large  mem- 
branous space.  Diemorbrock  found  the  fontanelle  open  in  a 
woman  of  forty  years  of  age.  Bauhin  says,  that  in  his  own 
wife,  twenty-six  years  of  age,  the  sutures  were  not  yet  closed. 

This  fontanelle,  or  opening  at  the  meeting  of  the  coronal 
and  sagittal  sutures,  was  once  thought  to  be  a sure  mark  for 
the  accoucher  to  judge  by,  both  of  the  life  of  the  child,  and 
the  direction  in  which  its  head  presented.  It  is  large  and 
soft  in  a child  ; and  the  good  women  lay  a piece  of  firm  cloth 
upon  it,  and  defend  it  with  particular  care.  It  begins  to  con- 
tract from  the  time  of  birth  ; and  in  the  second  and  third  year, 
it  is  entirely  closed.  Its  closing  is  delayed  by  weakness,  scro- 
fulous complaints,  and  indeed  by  any  lingering  disease  ; it 
closes  very  late  in  rickets  ; and  in  hydrocephalic  children  the 
bones  never  close,  but  continue  soft,  yield  to  the  wratery  swel- 
ling of  the  brain,  and  separate  in  a wonderful  degree,  so  as  to 
hold  ten  or  twelve  pounds. 

As  the  sutures  continue  open  in  a hydrocephalic  child,  they 
are  said  to  open  again  in  the  few  instances  where  adults  are 
seized  with  the  same  disease.  We  are  told  that  it  opens  in 
those  dreadful  headaches  which  are  sometimes  fatal,  and  that 
the  celebrated  Paschal  having  died  after  terrible  torments,  was 
found  to  have  the  sutures  opened  again.  It  is  even  said  that 
they  open  during  disease,  and  close  after  the  cure  : “ That  a 
‘ man  of  forty  years  of  age  being  in  the  dog-days  seized  with 
*t  a raging  fever,  delirium,  watching,  and  dreadful  pains  of 
tC  the  head,  his  sutures,  opened  on  the  seventh  day,  were  as 
‘‘  wide  as  in  a child  ; not  only  so  as  to  be  distinguished  by  the 
finger,  but  that  the  attendants  could  see  the  pulsations  of  the 
brain  : the  fever,  after  some  time,  abated  ; the  pains  ceas- 
“ ed  ; the  sutures  closed,  and  this  man  lived  many  years  in 
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« perfect  health.”  So  Hildanus  reports  the  case  ; and  he  also 
says,  in  another  instance,  that  the  sutures  had  parted  in  a vio- 
lent hemicrania,  with  an  audible  noise. 

Yet,  if  this  were  a regular  design  of  nature,  the  relief 
should  be  perfect ; perhaps  the  opening  of  the  sutures  should 
be  more  easy,  and  the  accident  almost  as  common  as  diseases 
of  the  head  : or  perhaps  it  had  been  the  more  merciful  order, 
to  have  determined  a quick  and  sudden  period  for  such  dread- 
ful and  incurable  diseases  as  these. 

The  sutures  of  the  cranium  are  accidental  merely,  and  of 
little  use.  The  result,  perhaps,  of  this  well-known  law,  that 
nature  seeks  to  facilitate  ossification,  by  beginning  the  process 
in  many  points  ; and  she  establishes  as  many  distinct  points,  in 
healing  a broken  limb  as  in  forming  the  skull.  But  however 
they  may  be  formed,  their  uses  cannot  be  of  that  importance 
which  has  been  supposed  : for  there  are  twenty  separate  bones, 
and  twenty  sutures  in  the  face,  where  they  can  neither  stop 
fractures,  nor  serve  as  drains,  nor  open  so  as  to  give  relief. 

But  if  the  sutures  of  the  cranium  have  any  thing  peculiar 
and  different  from  those  of  the  face,  in  that,  perhaps,  their 
peculiar  uses  may  be  found.  We  cannot  pass  unnoticed  their 
looseness  and  flexibility  in  the  new-born  child  ; how  wonder- 
fully the  head  of  the  child  is  increased  in  length,  and  reduced 
in  breadth  in  the  time  of  delivery,  and  how  much  this  con- 
duces to  an  easy  and  happy  labour. 

The  most  eminent  anatomists  have  condescended  to  remark, 
that  in  the  various  nations  of  Europe  the  head  has  various 
forms  ; which  they  ascribe  to  so  slight  a pressure  as  that 
which  dress,  or  even  the  posture  of  the  head,  might  produce. 
But  how  very  far  Vesalius  was  deceived  in  calculating  thus, 
is  easily  proved.  The  Turks,  says  he,  have  their  heads  flat- 
tened by  wearing  the  turban.  But  the  turban  is  an  eastern 
dress:  the  Turks  or  Tartars  are  a northern  people,  who  as- 
sume this  dress  only  when  conquest  brings  them  into  a warm- 
er climate  ; and  the  prominent  cheek-bones,  parted  eyes,  and 
flat  heads,  continue  in  the  Tartars,  who  have  but  newly  as- 
sumed the  turban,  while  the  conquered  nations  who  have 
worn  it  long,  are  distinguished  by  their  regular  and  beautiful 
features.  Perhaps  b)’  contrivance  and  force,  we  mav  distort 
the  head  of  a child  ; and  we  may  almost  believe  what  is  told 
of  the  negroes  of  the  Caribbee  islands,  who  had  contrived, 
by  pressure,  to  flatten  their  children’s  heads,  that  their  race 
might  be  in  future  distinguished  from  those  who  had  submit- 
ted to  the  Spanish  yoke  ; or  of  what  is  told  so  often  of  eastern 
nations,  that  they  sometimes  mould  the  heads  of  children  into 
monstrous  and  uncouth  forms'*  to  extort  charitv,  or  as  an  act 
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of  religion.  Were  I to  assign  a reason  for  the  flexible  bones, 
and  wide  sutures,  and  the  yielding  condition  of  the  head  of 
the  child,  I should  say  that  it  were  meant  by  nature  to  stand 
in  the  place  of  that  separation  of  the  bones  of  the  pelvis  which 
has  been  supposed,  but  which  cannot  exist;  for  the  child’s 
head  is  moulded  with  little  injury,  is  evolved  again  without 
help  ; and  it  seems  a provision  of  nature,  since  the  child 
scarcely  feels  the  change  : but  no  woman  has  been  known  to 
have  the  joinings  of  the  pelvis  relaxed  or  dissolved  wit'  ut 
pain  and  danger,  confinement  for  many  months,  a tempo  ry 
lameness  ; and  sometimes  she  is  rendered  unable  for  life. 
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CHAP.  III. 

DESCRIPTION  OF  THE  INDIVIDUAL  BONES  OF  THE  SKUjLL. 

Os  FRONTIS.  This  bone  is  compared  with  a clamshell;. 
It  is  of  a semicircular  shape,  hollowed  like  a shell,  and  very 
equal  in  its  thickness.  It  is  marked  on  the  inside  by  a spine* 
or  prominent  line,  which  divides  the  hollow  of  the  bone  into 
two  equal  parts,  and  gives  rise  to  a membranous  partition, 
which  divides  and  supports  the  hemispheres  of  the  brain.  It 
is  marke'd  on  its  external  surface  by  those  high  ridges  on 
which  the  eyebrows  are  placed  ; and  by  two  prominences,  un- 
der which  are  hollow  caverns,  named  the  sinuses  (or  cavities) 
of  the  frontal  bone.  It  is  irregular  only  in  its  orbitary  plates, 
which  are  the  two  thin  and  delicate  lamellae  that  depart  from 
the  general  direction  of  the  bone,  and  stand  out  horizontally 
so  as  to  form  a part  of  the  socket  for  the  eye,  or,  as  it  were, 
a roof  defending  the  upper  part  of  the  eyTe,  and  a floor  for  sup- 
porting the  lower  part  of  the  brain  ; and  these  two  orbitary 
plates  leave  an  open  space,  in  which  is  incased  the  chief  part 
of  the  sethmoicl  bone. 

The  first  point  to  be  remarked,  is  the  superciliary  ridge, 
on  which  the  eyebrows  are  placed  : it  is  a prominent  arched 
line,  corresponding  in  size  and  length  with  the  eyebrow  which 
it  supports.  It  is  the  origin  of  the  frontal  muscles.  In  this 
line,  the  integuments  adhere  very  strongly,  by  many  arteries 
which  perforate  the  bone,  and  which  are  properly  the  nutriti- 
ous arteries  of  this  part  of  the  bone  ; and  we  find  all  over  the 
superciliary  ridge  many  small  holes  through  which  these  ar- 
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teries  hacl  passed.  Among  these,  there  is  one  hole  which  is 
larger,  and  which  is  distinguished  from  the  rest ; for  its  use  is 
not  like  the  others  to  transmit  arteries  to  the  hone,  but  to 
give  passage  to  a small  artery  which  comes  out  from  the  or- 
bit, to  mount  over  the  forehead.  Sometimes  this  artery  turns 
freely  over  the  border  of  the  orbit,  and  makes  no  mark,  or 
but  a slight  one  : often  laying  closer  upon  the  bone,  it  forms  a 
notch  ; but  most  commonly,  in  place  of  turning  fairly  over  the 
edge  of  the  orbit,  it  passes  obliquely  through  the  superciliary- 
ridge,  and,  by  perforating  the  bone,  makes  a hole.  This  hole 
is  named  the  superciliary  hole.  The  artery  which  comes 
from  the  eye  to  go  out  upon  the  forehead  is  named,  where  it 
passes  the  ridge,  the  superciliary  artery ; and  higher  up  upon 
the  forehead,  the  frontal  artery.  It  establishes  a communica- 
tion betwixt  the  internal  arteries  of  the  eye,  and  the  external 
arteries  of  the  forehead  and  temple  ; and  it  carries  along  with 
it  a small  nerve  from  the  eye,  which  going  also  out  upon  the 
forehead,  is  named  the  superciliary  or  frontal  nerve.  We  are 
always  warned  of  the  danger  of  wounding  arteries  where  they 
pass  through  bones  ; and  strange  stories  are  told  of  the  terrible 
bleedings  which  have  arisen  from  this  artery  wrhen  wounded 
near  its  hole  ; and  of  the  convulsions,  palsies,  and  loss  of  sight, 
which  have  arisen  from  the  accidents,  wounds,  or  lacerations 
of  this  frontal  nerve  : these  stories  are  delivered  on  authorities 
which  we  dare  not  refuse,  and  yet  they  are  such  as  we  cannot 
easily  believe. 

This  orbitary,  or  superciliary  ridge,  ends  by  two  processes, 
which,  formingthe  angles  of  the  eye,  are  named  the  angular, 
processes.  The  frontal  bone  has  therefore  four  angular  pro- 
cesses : 1.  The  two  internal  angular  processes,  forming  the 
internal  angles  of  the  eyes  ; and,  2.  The  two  external  angular 
processes  which  form  the  external  angles  of  each  eye.  Behind 
each  external  angular  process,  the  bone  lays  flat,  and  sunk  into 
a hollow  which  lodges  the  temporal  muscles  ; and  betwixt  the 
two  internal  angular  processes  there  is  the  nasal  point  or 
process.  This  nasal  process  is  a small  sharp  projecting  point, 
which  is  exactly  in  the  middle  of  the  bone,  occupying  that 
space  which  is  betwixt  the  two  internal  angular  processes.  It 
is  very  irregular  and  rough  all  round  its  root,  for  supporting 
the  two  small  nasal  bones  ; and  this  gives  them  a firm  seat, 
and  sucli  a hold  upon  the  root  of  the  forehead,  that  they  will 
be  sooner  broken  than  displaced. 

At  the  inner  er.d  of  the  .superciliary  ridge,  is  that  bump 
which  marks  the  place  of  the  frontal  sinuses  : it  also  in  some 
degree,  indicates  their  size  ; for  where  this  rising  is  not  found, 
the  sinuses  are  wanting,  or  are  very  small,  but  this  is  no  sure, 
Vol.  I.  E 
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nor  absolute  mark  of  the^rbsence  of  these  sinuses,  which 
often,  in  the  flattest  foreheads,  are  not  entirely  wanting. 

The  sinuses*  of  the  os  fronds  are  two  in  number,  one  on 
cither  side  above  the  root  of  the  nose:  they  are  formed  by  a 
receding  of  the  two  tables  of  the  skull  from  each  other  : they 
are  formed  at  first  with  the  common  cancelli,  and  at  first  they 
resemble  the  common  cancelli,  as  if  they  were  only  larger 
cells  : gradually  they  enlarge  into  two  distinct  cavities,  often 
of  very  considerable  size  ; going  down  into  the  orbitary  plate, 
or  sideways  into  the  orbitary  ridge,  or  upwards  through  orie 
half  of  the  frontal  bone  ; and  Ruisch  had  in  a giantess  (puella 
gigantica),  seen  them  pass  the  coronal  suture,  and  extend  some 
way  into  the  parietal  bones. 

The  sinuses  of  either  side  are  separated  by  a partition  ; 
but  still  they  communicate  by  a small  hole  : sometimes  the 
partition  is  almost  wranting,  and  there  are  only  crossings  of  the 
common  lamellated  substance  ; and  though  the  communication 
with  one  another  is  not  always  found,  they  never  fail  to  com- 
municate with  the  nose.  This  indeed  seems  to  be  their  chief 
use  ; for  the  frontal  sinuses  are  the  beginning  of  a great  train 
of  cells,  which,  commencing  thus  in  the  frontal  bone,  extend 
through  the  sethmoidal,  sphenoidal,  and  maxillary  bones,  so 
as  to  form  an  organ  of  great  extent  and  use  belonging  to  the 
nose  ; but  perhaps  not  so  much  for  extending  the  organ  of 
smelling,  as  for  making  a more  sonorous  voice.  For  we  have 
no  proof  that  the  sinuses  are  part  of  the  organ  of  smell  ; un- 
less we  should  accept  of  this  as  a proof,  that  by  the  smelling 
of  strong  volatiles,  pain  shoots  upwards  into  the  forehead  ; 
though,  by  this  rule,  the  eyes  should  be  also  a part  of  the  same 
organ,  since  from  the  same  cause,  they  are  pained,  and  tears 
begin  to  flow  : but  we  do  know  that  the  sinuses  belong  to  the 
voice,  and  raise  its  tone,  for  we  feel  the  trembling  note  re- 
sound through  all  the  cells  ; so  that  the  voice  is  sonorous 
while  they  are  free  ; is  damped  when  the  sinuses  are  oppressed 
by7  their  membranes  being  thickened  by  cold  ; or  is  almost 
suppressed  when  the  sinuses  are  entirely  closed  ; or  when,  by 
.venereal  ulcers,  the  curtain  of  the  palate  is  consumed,  no  part 
of  the  voice  passing  upwards  into  the  nose,  it  is  almost  lost. 

This  has  given  rise  to  a very  common  mistake  : that  as 
these  sinuses  are  w anting  in  the  child  whose  forehead  is  flat,  as 

* The  word  Sinus  is  used  in  two  fer.fes  : we  cal]  the  cavities  or  cells  within  the 
subftance  of  a bone,  the  finufes  of  that  bone  ; as  the  finufes  of  the  forehead,  of 
the  fphenoid,  aphmoid,  or  maxillary  bones : we  call  alfo  certain  great  veins  by  the 
fame  name  of  finufes.  Thus  the  great  veins  being  enlarged  where  they  approach 
the  heart,  and  the  veins  being  particularly  large  in  the  brain  and  the  womb,  we 
call  them  the  finufes  of  the  heart,  of  the  brain,  and  of  die  womb. 
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they  enlarge  gradually,  and  are  fully  formed  about  the  fifteenth 
year,  the  vox  rauca,  the  breaking  of  the  voice,  which  is  ob- 
served about  that  time,  must  be  owing  to  the  evolution  of  these 
cells.  But  the  female  voice  does  not  undergo  the  same  change 
by  the  evolution  of  these  cells  ; and  castration,  which  surely 
can  have  no  effect  on  these  cavities,  keeps  down  the  eunuch’s 
to  the  treble  key  of  the  female  voice.  The  mistake  lies  in 
supposing  these  cavities  to  raise  the  tone  or  note  in  which  we 
speak,  while  they  only  add  clearness  and  strength.  The  mem- 
brane which  lines  these  cavities  is  thin,  and  exquisitely  sensi- 
ble, and  is  a continuation  of  the  common  membrane  of  the 
throat  and  nose.  A thin  humour  is  poured  out  upon  its  sur- 
face to  moisten  it  and  keep  it  right.  This  the  ancients  did 
not  consider  as  merely  a lubricating  fluid,  but  as  a purgation 
of  the  brain,  drawn  from  the  pituitary  gland  ; which  could 
not  be  diminished  without  danger,  and  which  it  was  often  ot 
consequence  to  promote. 

These  sinuses  are  subject  to  one  accident  chiefly,  viz.  in- 
sects, which  nestle  there,  and  produce  inconceivable  distress  ; 
and  it  is  particular,  that  insects  more  frequently  lodge  in  the 
frontal  sinuses,  than  in  the  cavities  of  any  of  the  other  bones. 
In  sheep  and  dogs,  such  insects  are  very  frequent,  as,  in  seek- 
ing their  food,  they  carry  their  nos,e  upon  the  ground  ; and  it 
has  been  proved,  or  almost  proved,  that  in  man  they  arise 
from  a like  cause.  Indeed  what  can  we  suppose,  but  that 
they  get  there  by  chance  ? Thus,  a man  having  slept  in  barns, 
was  afflicted  with  dreadful  disorders  in  the  forehead,  which 
were  relieved  upon  discharging  from  the  nose  a worm  of  that 
kind  which  is  peculiar  to  spoiling  corn  ; while  others  have  had 
the  complaint,  by  sleeping  upon  the  grass.  But  there  is 
something  very  particular  in  this,  that  by  far  the  greater  num- 
ber of  these  worms  have  been  of  the  centipede  kind  ; generally 
long,  an  inch  in  length,  with  one  hundred,  or  according  to 
Linnaeus,  one  hundred  and  twelve  feet,  and  not  unfrequently 
covered  with  hair.  There  are  reports  which  seem  to  prove, 
that  some  have  died  of  this  complaint,  and  in  a very  misera- 
ble way.  In  many  cases  it  has  been  attended  with  delirium  ; 
and  in  almost  every  instance  it  has  continued  for  years.  No 
wonder,  then,  that  the  trepanning  of  these  sinuses  has  been 
often  proposed  ; but  I have  never  read  of  a well  marked  case, 
so  that  we  could  be  assured  beforehand  of  finding  tvorms ; 
they  have,  in  most  cases,  been  discovered  rather  by  chance. 
The  patient  might  be  relieved  on  easier  terms,  by  the  injec- 
tion of  aloes,  assafeetida,  myrrh,  the  use  of  snuff  or  srnoak- 
ing,  and  pressing  the  fumes  upwards  into  the  nose.  Much 


36 


DESCRIPTION  OF  THE 


should  be  tried,  before  undertaking  a dangerous  operation  on 
such  slender  proofs. 

It  may  be  right,  in  cases  of  fractures,  to  decline  applying 
the  trepan  above  the  sinuses,  unless  a fracture  cannot  be  rais- 
ed in  any  easier  way  ; and  we  must  be,  especially,  careful  to 
distinguish  a fracture  of  the  outer  table  only,  from  entire  frac- 
tures of  this  bone.  For  Palfin  says,  that  the  outer  table  be- 
ing broken,  and  the  natural  mucus  of  the  sinus  being  corrupt- 
ed and  flowing  out,  has  been  mistaken  for  the  substance  of 
the  brain  itself.  And  Paree,  who  first  gives  this  caution, 
affirms,  “ that  he  had  seen  surgeons  guilty  of  this  mistake, 
16  applying  the  trepan,  and  so  killing  their  unhappy  patients.” 

The  spine  or  ridge  which  runs  upon  the  internal  surface 
of  the  frontal  bone,  is  to  be  observed,  as  it  gives  a firm  hold 
to  the  falx,  or  that  perpendicular  membrane,  which,  running 
in  the  middle  of  the  head,  divides  and  supports  the  brain. 
Phis  is  more  or  less  prominent  in  different  skulls,  and  accord- 
ing to  the  age.  The  spine  is  more  prominent  at  its  root ; but 
as  it  advances  up  the  forehead,  it  decreases,  and  often  ends 
in  a groove.  The  spine  gives  firm  hold  for  the  falx,  and  the 
groove  lodges  the  great  longitudinal  sinus,  or,  in  other  words, 
the  great  vein  of  the  brain,  which  runs  along  the  head,  in  the 
course  of  the  perpendicular  partition  or  falx.  At  the  root  of 
this  spine,  there  is  a small  blind  hole,  which  will  just  admit  a 
pin  ; it  is  named  blind,  because  it  does  not  pass  quite  through 
the  bone,  and  the  beginning  of  the  falx,  dipping  down  into 
this  hole,  gets  a firmer  hold.  The  ancients  thinking  that  this 
hole  descended  through  both  tables  into  the  nose,  believed, 
that  the  dangerous  and  ungovernable  bleedings  at  the  nose, 
must  be  through  this  hole,  and  from  the  fore  end,  or  begin- 
ning of  the  longitudinal  sinus. 

The  orbitary  process  is  the  last  remarkable  point  of  the 
frontal  bone.  The  orbitary  processes  are  two  thin  plates,  de- 
parting from  the  general  direction  of  the  bone,  and  standing 
inwards  at  right  angles  : they  cover  the  eye,  and  support  the 
brain.  By  the  continual  rolling  of  the  eye,  and  the  pressure 
of  the  brain,  they  are  extremely  thin  and  transparent  ; the 
rolling  of  the  eye  makes  them  exquisitely  smooth  below,  and 
on  their  upper  surfaces  they  are  impressed  with  the  frequent 
convolutions  of  the  brain  : so  that  a wound  through  the  eye 
endangers  more  than  the  eye  ; for  it  passes  easily  forward  in- 
to the  brain,  and  is  instantly  fatal  : jt  is  the  aim  of  a fencer  ; 
and  we  have  known,  in  this  country,  a young  man  killed  by 
the  push  of  a foil  which  had  lost  its  guard. 

Upon  the  orbitary  plate,  and  just  under  the  superciliary 
ridge,  there  are  two  depressions  in  the  socket  of  each  eye: 
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the  one  is  veiy  small,  and  deeper  at  the  inner  corner  of  the 
eye,  under  the  orbitary  hole,  v/hich  is  the  mark  of  the  small 
cartilaginous  pulley,  in  which  the  tendon  of  one  of  the  mus- 
cles of  the  eye  plays  ; the  other,  a more  gentle  and  diffused 
hollow,  lies  under  the  external  angular  process,  is  not  deep, 
but  is  wide  enough  to  receive  the  point  of  a finger,  and  is  the 
place  where  the  lachrymal  gland  lies  ; that'  gland  which  se- 
cretes the  tears,  and  keeps  the  eye  moist. 

OSSA  P ARIET  ALI  A. — The  parietal  bones  form  by  much 
the  greater  share  of  the  cranium  : they  are  more  exposed  than 
any  others  ; they  are  the  most  frequently  broken,  and  the 
most  easily  trepanned  ; for  the  parietal  bones  are  more  uni- 
form in  their  thickness,  and  more  regular  in  their  two  tables 
and  diploe,  than  any  others.  But  the  accidental  varieties  of 
pits  and  depressions  are  very  frequent  in  them  ; and  the  sinus 
or  great  vein,  aad  the  artery  which  belongs  to  the  membranes 
of  the  brain,  both  make  their  chief  impressions  upon  this 
bone. 

Each  parietal  bone  is  very  nearly  of  a square  form,  sur- 
rounded by  deeply  serrated  edges,  which  unite  them  with 
each  other,  and  with  the  occipital  and  frontal  bones.  All  the 
corners  of  this  bone  are  obtuse,  except  that  one  which  lies  in 
the  temple,  and  vdiich,  running  out  to  a greater  length  than 
the  other  corners,  is  sometimes  named  the  spinous  process 
of  the  parietal  bone  ; though  there  can  be  no  true  process  in  a 
bone  so  regular  and  flat.  The  lower  edge  of  the  bone  is  a 
neat  concave  semicircle,  which  joins  the  parietal  to  the  tem- 
poral bone  ; and  the  edge  of  each  is  so  slanted  off,  that  the 
edge  of  the  temporal  overlaps  the  edge  of  the  parietal,  with  a 
thin  scale,  forming  the  squamous  suture.  * About  an  inch 
above  the  squamous  suture,  there  is  a semicircular  ridge, 
where  the  bone  is  particularly  white  and  hard  ; and  rays 
extend  downwards  from  this,  converging  towards  the  jugum, 
or  arch  of  the  temple.  The  white  semicircular  line  represents 
the  origin  of  the  temporal  muscle  ; and  the  converging  lines 
express  the  manner  in  which  the  fibres  of  the  muscle  are  gath- 
ered into  a smaller  compass,  to  pass  under  the  jugum.  The 
sagittal  suture,  or  meeting  of  the  two  parietals,  is  marked  on 
the  inside  with  a groove  as  big  as  the  finger,  which  holds  the 
longitudinal  sinus,  or  great  vein  of  the  brain:  but  the  groove 
is  not  so  distinctly  seen,  unless  the  two  bones  be  put  together; 
for  one  half  of  this  flat  groove  belongs  to  each  bone. 

The  great  artery  of  dura  mater  touches  this  bone  at  that 
angle  of  it  which  lies  in  the  temple.  It  traverses  the  bone 
from  corner  to  corner,  spreading  from  the  first  point,  like  the 
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branches  of  a tree,  it  beats  deep  into  the  bone  where  it  first 
touches  it ; but  where  it  expands  into  branches,  its  impres- 
sions are  very  slight ; commonly  it  makes  a groove  only,  but 
sometimes  it  is  entirely  buried  in  the  bone  ; so  that  at  the 
lower  corner  ol  the  parietal  bone  we  cannot  escape  cutting 
this  vessel,  if  wre  are  forced  to  operate  with  the  trepan. 

There  is  but  one  hole  in  the  parietal  bone  : it  is  small  and 
round,  is  within  one  inch  of  the  meeting  of  the  lambdoidal 
and  sagittal  sutures,  and  gives  passage  to  a small  external 
vein,  which  goes  inwards  to  the  sinus  ; and  to  a small  artery 
which  goes  also  inwards  to  the  dura  mater,  or  rather  to  the 
falx. 

The  meeting  of  the  frontal  and  parietal  bones,  being  imper- 
fect in  the  child,  leaves  that  membranous  interstice,  which  by 
some  is  named  folium  or  folliolum,  from  its  resembling  a tre- 
foil leaf ; and  was  named  by  the  ancients  hypothetically, 
bregma,  fons,^  or  fountain  ; they  thinking  it  a drain  of  mois- 
ture from  the  brain  : and  so  the  parietal  bones  are  named  ossa, 
bregmatis. 

•4“ 

OS  OCCIPITIS. — This  bone  has  also  the  names  of  osme- 
mori.v,  and  os  nervosum.  It  is  the  thickest  of  the  cranial 
bones,  but  is  the  least  regular  in  its  thickness,  being  transpa- 
rent in  some  places,  and  in  others  swelling  into  ridges  of  very 
firm  bone.  It  gives  origin  or  insertion  to  many  of  the  greatest 
muscles,  which  move  the  head  and  neck  ; it  supports  the  back 
part  of  the  brain  ; contains  the  cerebellum  or  lesser  brain  ; 
transmits  the  spinal  marrow,  and  is  marked  with  the  conflux 
of  the  chief  sinuses,  or  great  veins  of  the  brain. 

The  external  surface  is  exceedingly  irregular,  by  the  • 
impressions  of  the  great  muscles  of  the  neck : for  first  the 
trapezius  and  complexus,  two  great  external  muscles  of  the 
neck  and  head,  have  their  chief  hold  upon  the  occipital  bone, 
by  which  there  is  formed  one  great  transve  rse  spine.  Be- 
low these  again,  the  recti  muscles,  two  small  and  deep  muscles 
of  the  head  and  neck,  make  another  transverse  spine  below 
the  first : so  that  there  is  a double  transverse  spine  ; and  the 
interstice  betwixt  the  muscles  of  the  opposite  sides  leaves,  of 
course,  a prominent  ridge  or  spine,  which,  running  from 
above  downwards,  crosses  the  first  ridges,  and  makes  a cross 
called  the  crucial  spine  ; and  in  a strong  man  advanced  in 
years,  where  the  ridges  and  hollows  are  strongly  marked,  the 

* The  word  pulfatilis,  or  tons  pulfatilis,  or  beating  fountain,  was  added,  be 
caufe  we  feel  the  beating  of  the  arteries  of  the  brain  there. 
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point  where  these  ridges  cross,  is  so  very  prominent,  as  to  be 
named  die  post  rioPv  tuberosity  of  the  occipital  bone. 

The  int  rnal  surface.  Opposite  to  these  ridges,  there 
are  similar  crucial  ridges  within  ; but  more  regular,  smooth, 
and  equal,  and  making  only  one  transverse  line.  The  tento- 
rium cerebello  super-extensum,  is  a diaphragm  or  trans- 
verse partition,  which  crosses  the  skull  at  its  back  part  ; cuts 
off  from  the  rest  of  the  cranium  the  hollow  of  the  occipital 
bone  ; appropriates  that  cavity  for  the  cerebellum,  and  de- 
fends the  cerebellum  from  the  weight  and  pressure  of  the 
brain.  This  tentorium,  or  transverse  membrane,  is  attached 
to  the  great  internal  ridge  of  the  occipital  bone.  In  the 
angle  where  this  membrane  is  fixed  to  the  ridge,  lies  the  great 
sinus  or  vein ; which  is  called  longitudinal  sinus,  while  it  is 
running  along  the  head  ; but  the  same  sinus,  dividing  in  the 
back  of  the  head,  into  two  great  branches,  changes  its  name 
with  its  direction  ; and  the  forkings  of  the  vessel  are  named 
the  right  and  left  lateral  sinuses,  which. go  down  through  the 
basis  of  the  skull ; and  being  continued  down  the  neck,  are 
there  named  the  great  or  internal  jugular  veins.  This  fork- 
ing of  the  longitudinal,  into  the  lateral  sinuses,  makes  a tri- 
angular or  tripod-like  groove,  which  follows  the  inter- 
nal ridges  of  the  occipital  bone : and  above  and  below  the 
transverse  ridge,  there  are  formed  four  plain  and  smooth  hol- 
lows. The  two  upper  ones  are  above  the  tentorium,  and  con- 
tain the  backmost  lobes  of  the  brain  ; the  two  lower  ones  are 
under  the  tentorium,  and  hold  the  lobes  of  the  cerebellum  or 
little  brain. 

Processes.  The  processes  or  projections  of  the  occipita! 
bone  are  few  and  simple.  1.  There  is  a part  of  the  bone 
which  runs  forward  from  the  place  of  the  foramen  magnum  ; 
lies  in  the  very  centre  of  the  base  of  the  skull ; and  joins  the 
occipital  to  the  sphenoidal  bone  : and  which,  both  on  account 
of  its  place  (wedged  in  the  basis  of  the  skull,)  and  of  its 
shape,  which  is  rather  small,  and  somewhat  of  the  form  of  a 
wedge,  is  named  the  cuneiform,  or  wedge-like  process 
of  the  occipital  bone.  And,  2.  There  are  two  small  oval 
processes,  or  button-like  projections,  which  stand  off  from  the 
side,  or  rather  from  the  forepart  of  the  foramen  magnum,  or 
great  hole,  and  which,  being  lodged  in  joints  belonging  to  the 
upper  bone  of  the  neck,  form  the  hinge  on  which  the  head 
moves.  These  two  processes  are  named  the  condyles  of  the 
occipital  bone.  They  are  not  very  prominent,  but  rather  flat- 
tened ; are  of  an  oval  form,  and  have  their  fcre-ends  turned  a 
little  towards  each  other  ; so  that  by  this  joint  the  head  moves 
directly  backwards  or  forwards,  Jmt  cannot  turn  or  roll  The 
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turning  motions  are  performed  chiefly  by  the  first  bones  of  the 
neck.  Round  the  root  of  each  condyle,  there  is  a roughness, 
which  shows  rvhere  the  ligament  ties  this  small  point  to  the 
corresponding  bone  of  the  neck. 

Holes. — 1.  These  condyles  stand  just  on  the  edge  of  the 
foramen  magnum,  or  great  hole  of  the  head,  which  trans- 
mits the  spinal  marrow,  or  continuation  of  the  brain  ; and  the 
edges  of  this  hole  (which  is  almost  a regular  circle)  are  turned 
and  smoothed  ; a little  thicker  at  the  lip,  and  having  a rough- 
ness behind  that,  giving  a firm  hold  to  a ligament,  which,  de- 
parting from  this  hole,  goes  down  through  the  whole  cavity 
of  the  spine,  forming  at  once  a sheath  for  the  spinal  marrow, 
and  a ligament  for  each  individual  bone.  There  passes  down 
through  this  great  hole  the  spinal  marrow,  and  the  vertebral 
vein.  There  come  up  through  it  the  vertebral  arteries, «which 
are  of  great  importance  and  size  ; and  a small  nerve,  which, 
from  its  coming  backwards  from  the  spine  to  assist  certain 
nerves  of  the  brain,  is  named  the  spinal  accessary  nerve. 

2.  The  second  hole  is  placed  a little  behind  the  ring  of  the 
foramen  magnum,  and  just  at  the  root  of  either  condyle,  is 
round,  and  large,  easily  found,  and  sometimes  it  is  double ; 
it  transmits  the  ninth  pair,  or  great  lingual  nerve. 

3.  There  is  another  hole  smaller,  and  less  regular  than  this 
last.  It  is  exactly  behind  the  condyle,  while  the  lingual  hole 
is  before  it.  It  is  for  permitting  a small  vein,  the  cervical  vein 
of  the  neck,  to  enter  and  drop  its  blood  into  the  great  lateral 
sinus  ; but  often  it  is  not  formed,  and  this  trifling-  vein  gets  in 
by  the  great  occipital  hole. 

4.  We  shall  describe  with  the  temporal  bone  that  wide  hole 
which  is  common  to  the  temporal  and  occipital  bones,  and 
which  transmits  the  great  lateral  sinus. 

OS  TEMPORIS. — The  temporal  bone  is,  in  the  child* 
two  bones  ; which  retain  their  original  names  of  pars  petrosa 
and  pars  squamosa.  The  whole  bone  is  very-  irregular  in  its 
thickness,  and  hollows,  and  processes.  The  pap.s  squamosa 
is  a thin  or  scaly  part ; rises  like  a shell  over  the  lower  part  of 
the  parietal  bone,  and  is  smoothed  and  flattened  by  the  rubbing 
of  the  temporal  muscle.  The  pars  petrosa,  often  named 
os  lapidosum,  or  stony  bone,  is  hard,  irregular,  rock}''; 
juts  inward  towards  the  basis  of  the  skull;  contains  the  organ 
of  hearing,  and,  of  course,  receives  and  transmits  all  the 
nerves  which  are  connected  with  the  ear.  There  is  a third 
portion  of  this  bone,  viz.  the  occipital  angle,  which  is  thick 
and  hard  ; is  divided  into  cells,  and  forms  those  caverns  which 
a're  supposed  to  be  chiefly  useful  in  reverberating  the  sound. 
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The  squamous  part  is  grooved,  to  make  the  -squamous  su- 
ture ; is  scolloped  or  fringed;  and  exceedingly  thin  on  its 
edge;  it  is  radiated,  in  consequence  of  its  original  ossification 
shooting  out  in  rays.  The  petrous  part  again  is  triangular, 
unequal  by  the  cavities  of  the  ear  ; it  has  a very  hard,  shining, 
polished-like  surface  ; exceeded  in  hardness  by  nothing  but  the 
enamel  of  the  teeth.  Where  it  projects  into  the  base,  it  has 
several  open  points,  which  are  filled  up  with  cartilaginous  or 
ligamentous  substance  ; and  its  occipital  angle  is  connected 
with  the  other  bones  by  the  additamentum  suturse  squamosae. 

Processes.  1.  The  zygomatic  process  rises  broad  and 
flat  before  the  ear  ; grows  gradually  smaller  as  it  stretches 
forward  to  reach  the  cheek  bone  : forms  with  a process  of  that 
bone  the  zygoma,  yoke,  or  arch  of  the  temple,  under  which 
the  temporal  muscle  plays.  The  temporal  muscle  is  strength- 
ened by  a firm  covering  of  tendon,  which  stretches  from  the 
upper  edge  of  this  zygoma  to  the  white  line  on  the  parietal 
bone  ; and  several  muscles  of  the  face  arise  from  the  lower 
edge  of  the  zygoma,  particularly  one  named  masseter,  which 
moves  the  jaw  ; and  one  named  zygomaticus,  or  distortor  oris, 
because  it  draws  the  angle  of  the  mouth.  The  zygomatic 
process  is  united  by  a short  suture  to  the  cheek-bone. 

2.  The  styloid  process,  is  so  named  from  a slight  resem- 
blance to  the  stylus,  or  point  with  which  the  ancients  engraved 
their  writings  on  tables  of  wax.  It  is  cartilaginous  long  after 
birth  ; even  in  the  adult,  it  is  not  completely  formed  ; it  is  ex- 
ceedingly delicate  and  small  ; and  when  its  cartilaginous  point 
'is  fairly  ossified,  as  in  old  men,  it  is  sometimes  two  inches 
long.  It  stands  obliquely  out  from  the  basis  of  the  head,  and 
is  behind  the  jaw  ; so  that  it  gives  convenient  origin  to  a liga- 
ment which  goes  downwards  to  support  the  os  hyoides,orbone 
of  the  tongue  ; and  it  is  the  origin  of  many  curious  muscles, 
chiefly  of  the  throat  and  jaws.  One  slender  muscle  going- 
down  wards  from  the  styloid  process,  and  expanding  over  the 
pharynx,  is  called  stvlo-pharingeus  ; one  going  to  the  os 
hyoides,  is  the  stylo-hyoideus  ; one  going  to  the  tongue,  is  the 
stylo-glossus  ; and  since  the  process  is  above  and  behind  these 
parts,  the  muscles  must  all  pull  backwards  and  upwards, 
raising  according  to  their  insertions,  one  the  pharynx,  another 
the  os  hyoides,  another  the  tongue. 

3.  The  Vaginae  process  will  not  be  easily  found,  nor 
acknowledged  as  a process  ; for  it  is  only  a small  rising  of  a 
ridge  of  the  bone,  with  a rough  and  broken-like  edge,  on  the 
middle  of  which  the  styloid  process  stands  : it  is,  in  short,  the 
root  of  the  styloid  process  ; and  anatomists  have  chosen  to  ob- 
serve it,  though  it  gives  Origin  to  no  particular  part ; and  thev 
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have  named  it  vaginalis,  as  if  it  resembled  a sheath  for  the 
styloid  process. 

4.  The  mastoid  or  mammillary  process,  is  a conical 
nipple-like  bump,  like  the  point  of  the  thumb  ; it  projects  from 
under  the  ear,  and  is  easily  felt  with  the  finger  without  ; it  is 
hollow,  with  many  cells  which  enlarge  the  tympanum,  or  first 
cavity  of  the  ear,  and  are  thought  to  reverberate  and  strengthen 
the  sound.  Under  its  root,  there  is  a deep  and  rough  rut 
which  gives  a firm  hold  to  the  first  belly  of  the  digastric  mus- 
cle ; and  the  point  or  nipple  of  this  process  is  the  point  into 
which  the  mastoid  muscle  is  inserted  from  before,  and  the 
coinplexus,  obliquus,  and  trachelo-mastoidseus  muscles  from 
behind.  It  has  been  proposed  o!  late  years,  that,  in  certain 
cases  of  deafness,  we  should  open  this  part  with  the  trepan. 

5.  The  auditory  process  is  just  the  outer  margin  of  the 
hole  of  the  ear.  It  is  in  a child  a distinct  ring,  tvhich  is  laid 
upon  the  rest  of  the  bone.  The  membrane  of  the  ear  is  ex- 
tended upon  this  ring,  like  the  head  of  a tambour  upon  its 
hoop,  whence  this  is  named  the  circle  of  the  tambour  by  the 
French,  and  by  us  the  drum  of  the  ear.  In  the  adult  this 
ring  is  fairly  united  to  the  bone,  and  is  named  the  processus 
auditor! us  ; and  may  be  defined  a circle,  or  ring  of  bone,  with 
a rough  irregular  edge  ; the  drum  or  membrane  of  the  ear  is 
extended  upon  it,  and  the  cartilaginous  tube  of  the  ear  is  fixed 
to  it ; and  this  ring  occupies  the  space  from  the  root  of  the 
mammillary  to  the  root  of  the  zygomatic  process. 

Holes.  The  temporal  bone  is  perforated  with  many  holes, 
each  of  which  relates  to  the  organ  of  hearing ; some  for  per- 
mitting nerves  to  enter;  others  for  letting  them  out;  and 
others  for  the  free  passage  of  air  to  the  internal  ear. 

1.  The  meatus  auditorius  externus  (the  circle  of  which 
has  been  described,)  is  covered  with  the  membrane  of  the 
drum,  and  communicates  the  vibratory  motion  ol  the  air  for 
moving  and  excit  ing  the  internal  organs. 

2.  The  meatus  auditorius  internus,  is  that  hole  by 
which  the  auditory  nerves  have  access  to  the  ear.  It  is  a very 
large  hole,  seated  upon  the  back  of  the  pars  petrosa,  which  is 
of  a triangular  form.  The  hole  is  at  first  large,  smooth,  almost 
a regular  circle,  with  a sort  of  round  lip.  Within  this  there  are 
seen  many  small  holes,  the  meaning  of  which  is  this  : the  audi- 
tory nerve  is  double  from  its  very  origin  in  the  brain  : it  con- 
sist:-, in  fact,  of  two  distinct  nerves,  the  portio  dura,  and  tin- 
portio  mollis.  The  portio  mollis  is  a large  soft  and  delicate 
nerve,  which  constitutes  the  true  organ  of  hearing  ; and  when 
it  is  admitted  iftto  the  ear,  it  is  expanded  into  a thin  web  which 
spreads  over  ail  the  cavities  of  the  ear,  as  the  cochhsa,  semi- 
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circular  canals,  See.  The  portio  dura,  the  smaller  part  of  the 
nerve,  passes  indeed  through  the  ear,  but  it  is  quite  a foreign 
nerve ; it  is  not  distributed  within  the  ear  ; it  keeps  the  form 
of  a distinct  cord,  and  passing  through  the  temporal  bone,  it 
comes  out  upon  the  cheek,  where  it  is  expanded : so  that  the 
portio  dura  is  a nerve  of  the  face,  passing  through  the  ear,  but 
forming  no  part  of  that  organ.  Thus  the  two  nerves,  the  portio 
dura  and  the  portio  mollis,  enter  together  ; they  fill  the  greater 
hole,  and  then  they  part ; the  portio  dura,  entering  by  one 
distinct  hole,  takes  its  course  along  a distinct  canal,  the  aque- 
duct of  Fallopius,  from  which  it  comes  out  upon  the  cheek  ; 
tvhile  the  portio  mollis  entering  by  many  smaller  holes  into  the 
cochlgea,  semicircular  canals,  and  other  internal  parts  of  the 
ear,  is  expanded  in  these  cavities  to  form  the  proper  organ  of 
hearing. 

3.  There  is  upon  the  fore  part  of  the  petrous  bone  a small 
hole  which  will  admit  the  point  of  a pin.  This  hole  receives  a 
small  twig  reflected  from  the  fifth  pair  of  nerves  : the  nerve  is 
as  small  as  a sewing  thread ; it  can  be  traced  along  the  petrous 
bone  by  a small  groove  which  conducts  it  to  the  hole  ; and 
when  it  enters  the  ear,  it  goes  into  the  same  canal  with  the 
portio  dura,  and  joins  itself  to  it. 

4.  The  hole  by  which  the  portio  dura  passes  out  upon  the- 
cheek,  is  found  just  before  the  mastoid,  and  behind  the  styloid 
process  ; and  being  betwixt  the  two,  it  is  named  the  stylo- 
mastoid hole,  and  is  so  small,  as  just  to  admit  a pin. 

5.  The  hole  for  the  Eustachian  tube  is  very  irregular.  No 
air  can  pass  through  the  membrane  of  the  drum ; and  as  air  is 
necessary  within  the  ear,  it  is  conveyed  upwards  from  the 
palate  by  the  iter  a palato  ad  aurem,  or  as  it  is  commonly 
called,  the  Eustachian  tube.  This  tube  is  long,  and  of  a 
trumpet  form  ; its  mouth,  by  which  it  opens  behind  the  nostril, 
is  wide  enough  to  receive  the  point  of  the  finger  ; it  grows  gra- 
dually smaller  as  it  advances  towards  the  ear  ; it  is  cartilagin- 
ous in  almost  its  whole  length  ; very  little  of  it  consists  of  firm 
bone  ; so  that  the  student,  in  examining  the  skull,  will  hardly 
find  the  Eustachian  tube  ; for  the  cartilage  being  rotten  away, 
nothing  is  left  but  that  end  of  the  canal  that  is  next  the  ear,  and 
which  is  open  both  above  and  below,  ragged,  irregular,  and 
broken. 

When  we  have  a sore  throat,  the  pain  extends  up  along  this 
tube  into  the  ear  ; when  we  have  a cold,  both  our  voice  and 
our  hearing  is  hurt  ; the  one  by  the  stuffing  of  the  sinuses,  the 
other  by  the  stuffing  of  the  Eustachian  tube.  When  we  shut 
the  nose  and  mouth,  and  blow  strongly,  we  feel  a crackling  in 
the  ear,  as  in  the  place  of  the  Eustachian  tube  ; when  we  dive, 
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we  feel  the  same,  by  the  condensation  of  the  air  : and  some- 
times by  forcing  the  air  strongly  upwards  through  the  ear,  or 
by  vomits,  obstruction  of  the  Eustachian  tube,  and  the  deaf- 
ness which  attends  that  accident,  are  very  suddenly,  and  wc 
may  say,  violently  removed  ; or  sometimes  the  cure  is  attempt- 
ed by  syringing,  or  by  cleaning  the  mouth  of  this  tube  with  a 
probe,  just  as  we  do  the  external  ear. 

1'he  other  holes  do  not  relate  to  the  ear,  and  are  chiefly  for 
transmitting  the  great  blood-vessels  of  the  brain. 

1.  The  carotid  artery,  the  chief  artery  of  the  brain, 
enters  into  the  skull  near  the  point  of  the  petrous  bone,  and 
just  before  the  root  of  the  styloid  process.  The  artery  goes 
first  directly  upwards,  then  obliquely  forwards  through  the 
bone,  and  then  again  upwards,  to  emerge  upon  the  inside  of 
the  skull ; so  that  the  carotid  makes  the  form  of  an  Italic  6”, 
when  it  is  passing  through  the  substance  of  the  bone  ; and  in 
place  of  a mere  hole,  we  find  a sort  of  short  canal,  wide,  a lit- 
tle crooked,  and  very  smooth  within.  . There  seems  to  be  a 
particular  design  in  this  angle,  which  the  artery  is  forced  to 
make  : perhaps  it  is  designed  to  abate  the  violence  with  which 
the  blood  would  drive  forwards  into  the  brain  ; for  in  many  of 
the  lower  animals,  there  arc  still  more  particular  provisions 
than  this,  the  artery  being  prevented  from  entering  the  brain 
in  one  great  trunk,  by  a curious  division,  into  many  branches, 
which  meet  again.  It  is  at  this  particular  point  that  we  are 
sensible  in  our  own  body  of  the  beating  of  these  two  great  arte- 
ries ; and  Haller  is  at  pains  to  inform  us,  that,  during  a fever, 
he  felt  this  beating  in  a very  distressing  degree. 

2.  The  great  lateral.  sinus  comes  out  through  the  tem- 
poral bone,  to  form  the  internal  jugular  vein.  The  course  of 
the  sinus  may  be  easily  traced  by  the  groove  of  the  occipital 
bone  downwards,  behind  the  pars  petrosa  : there  also  it  makes 
a deep  groove,  and  ends  -with  a large  intestine-like  turn,  which 
makes  a large  cavity  in  the  temporal  bone,  big  enough  to  re- 
ceive the  point  of  the  finger.  The  sinus  passes  out,  not  by  any 
particular  hole  in  the  temporal  bone,  but  by  what  is  called  a 
common  hole,  viz.  formed  one  half  by  the  temporal,  and  one 
half  by  the  occipital  bene.  This  hole  is  very  large  ; is  lace- 
rated or  ragged-like.  It  is  sometimes  divided  into  two  open- 
ings, by  a small  point,  or  spine  of  bone.  The  larger  opening 
on  one  side  of  that  point  transmits  the  great  sinus,  where  it 
begins  to  form  the  jugular  vein  ; and  the  smaller  opening 
transmits  the  eighth  nerve  of  the  skull,  or  par  vagum  which 
goes  down  towards  the  stomach,  along  with  the  jugular  vein. 

There  is  a small  furrow  upon  the  very  angle  or  ridge  of  the 
petrous  bone,  which  is  made  by  a small  vein  of  the  brain  going 
towards  the  end  of  the  lateral  sinus. 
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3.  There  is  a small  hole  on  the  outside  of  this  bone,  in  the 
occipital  angle  ; or  rather  the  hole  is  oftener  found  in  the  line 
of  the  suture  (the  additamentum  suturae  squamosa;.)  Some- 
times it  is  in  the  occipital  bone  ; or  sometimes  it  is  wanting  : 
it  transmits  a trifling  vein  from  without,  into  the  great  sinus, 
or  a small  artery  going  to  the  dura  mater. 

That  hollow  under  the  root  of  the  zygomatic  process,  which 
lodges  the  hinge  of  the  jaw-bone,  must  be  described  along 
with  the  lower  jaw. 

The  ^ETHMOID  BONE. — This  is  perhaps  one  of  the 
most  curious  bones  of  the  human  body.  It  appears  almost  a 
cube,  not  of  solid  bone,  but  exceedingly  light,  spongy,  and 
consisting  of  many  convoluted  plates,  which  form  a net-work 
like  honey-comb.  It  is  curiously  inclosed  in  the  os  frontis, 
betwixt  the  orbitary  processes  of  that  bone.  One  horizontal 
plate  receives  the  olfactory  nerves,  which  perforate  that  plate 
with  such  a number  of  small  holes,  that  it  resembles  a sieve  ; 
whence  the  bone  is  named  cribriform,  or  sethmoid  bone. 
Other  plates  dropping  perpendicularly  from  this  one,  receive 
the  divided  nerves,  and  give  them  an  opportunity  of  expand- 
ing into  the  organ  of  smelling  ; and  these  bones,  upon  which 
the  olfactory  nerves  are  spread  out,  are  so  much  convoluted, 
as  to  extend  the  surface  of  this  sense  very  greatly,  and  are 
named  spongy  bones.  Another  flat  plate  lies  in  the  orbit  of 
the  eye  ; and  being  very  smooth  by  the  rolling  of  the  eye,  it  is 
named  the  os  planum,  or  smooth  bone.  So  that  the  aethmoid 
bone  supports  the  forepart  of  the  brain,  receives  the  olfactory 
nerves,  forms  the  organ  of  smelling,  and  makes  a chief  part 
of  the  orbit  of  the  eye  ; and  the  spongy  bones,  and  the  os 
planum,  are  neither  of  them  distinct  bones,  but  parts  of  this 
aethmoid  bone. 

The  cribriform  plate  is  exceedingly  delicate  and  thin  ; 
lies  horizontally  over  the  root  of  the  nose  ; and  fills  up  neatly 
the  space  betwixt  the  two  orbitary  plates  of  the  frontal  bone. 

The  olfactory  nerves,  like  two  small  flat  lobes,  lie  out  upon 
this  plate,  and  adhering  to  it,  shoot  down  like  many  roots 
through  this  bone,  so  as  to  perforate  it  with  numerous  small 
holes,  as  if  it  had  been  dotted  with  the  point  of  a pin,  or  iibe 
a nutmeg  grater. 

This  plate  is  horizontal ; but  its  processes  are  perpendicu- 
lar, one  above,  and  three  below. 

1.  The  first  perpendicular  process  is  what  is  called  crista 
gal li  ; a small  perpendicular  projection,  somewhat  like  a 
cock’s  comb,  but  exceedingly  small,  standing  directly  upwards 
'rom  the  middle  of  the  cribriform  plate,  and  dividing  that 
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plate  into  two  ; so  that  one  olfactory  nerve  lies  upon  each  side 
of  the  crista  galli  ; and  the  root  of  the  falx  or  septum  be- 
twixt the  two  hemispheres  of  the  brain,  begins  from  this  pro- 
cess. The  foramen  caecum,  or  blind  hole  of  the  frontal  bone, 
is  formed  partly  by  the  root  of  the  crista  galli,  which  is  very 
smooth,  and  sometimes,  it  is  said,  hollow  or  cellular. 

2.  Exactly  opposite  to  this,  and  in  the  same  direction  with 
it,  ?.  e.  perpendicular  to  the  aethmoid  plate,  stands  out  the 
nasal  plate  of  the  Eethmoid  bone.  It  is  sometimes  called 
the  azygous,  or  single  process  of  the  aethmoid,  and  forms  the 
beginning  of  that  septum  or  partition  which  divides  the  two 
nostrils.  This  process  is  thin,  but  firm,  and  composed  of  solid 
bone  ; it  is  commonly  inclined  a little  to  one  side,  so  as  to 
make  the  nostrils  of  unequal  size.  The  azygous  process  is 
united  with  the  vomer,  which  forms  the  chief  part  of  the  par- 
tition ; so  that  the  septum,  or  partition  of  the  nose,  consists 
of  this  azygous  process  of  the  aethmoid  bone  above,  of  the 
vomer  below,  and  of  the  cartilage  in  the  fore  or  projecting 
part  of  the  nose  ; but  the  cartilage  rots  away,  so  that  whatever 
is  seen  of  this  septum  in  the  skull,  must  be  either  of  the  aeth- 
moid bone  or  the  vomer. 

3.  Upon  either  side  of  the  septum,  there  hangs  down  a 
spongy  bone,  one  hanging  in  each  nostril.  They  are  each 
rolled  up  like  a scroll  of  parchment : they  are  very  spongy  ; 
are  covered  with  a delicate  and  sensible  membrane  ; and  when 
the  olfactory  nerves  depart  from  the  cribriform  plate  of  the 
aethmoid  bone,  they  attach  themselves  to  the  septum,  and  to 
these  upper  spongy  bones,  and  expand  upon  them  so,  that  the 
convolutions  of  these  bones  are  of  material  use  in  expanding 
the  organ  of  smelling,  and  detaining  the  odorous  effluvia  till 
the  impression  be  perfect.  Their  convolutions  are  more  nu- 
merous in  the  lower  animals,  in  proportion  as  they  need  a 
more  acute  sense.  They  are  named  spongy,  or  turbinated 
bones,  from  their  convolutions,  resembling  the  many  folds  of 
a turban. 

The  spongy  bones  have  a great  many  honey-comb-like  cells 
connected  with  them,  which  belong  also  to  the  organ  of  smell, 
and  which  are  useful  perhaps  by  detaining  the  effluvia  of  odo- 
rous bodies,  and  also  by  reverberating  the  voice.  Thus,  in  a 
common  cold,  while  the  voice  is  hurt  by  an  affection  of  these 
cells,  the  sense  of  smelling  is  almost  lost. 

4.  The  orbitary  plate  of  the  aethmoid  bone  is  a large 
surface  ; consisting  of  a very  firm  plate  of  bone,  of  a regular 
square  form  ; exceedingly  smooth  and  polished  : it  forms  a 
great  part  of  the  socket  for  the  eye,  lying  on  its  inner  side. 
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When  we  see  it  in  the  detached  bone,  we  know  it  to  be  just 
the  flat  side  of  the  aethmoid  bone  ; but  while  it  is  incased  in 
the  socket  of  the  eye,  we  should  believe  it  to  be  a small  square 
bone  ; and  from  this,  and  from  its  smoothness,  it  has  got  the 
distinct  name  of  os  planUm. 

5 The  os  unguis  should  also,  perhaps,  be  counted  as  a 
part  of  this  bone  ; for  though  the  os  unguis,  when  observed 
in  the  orbit,  seems  to  be  a small  detached  bone,  thin  like  a 
scale,  and  of  the  size  of  the  finger  nail  (whence  it  has  its 
name,)  yet  in  the  adult,  the  os  unguis  is  firmly  attached  to  the 
cethmoid  bone  ; comes  along  with  it  when  we  separate  the 
pieces  of  the  skull : and  when  the  os  unguis  is  pared  off  from 
the  gethmoid  bone,  the  cells  are  exposed. 

This  os  unguis,  then,  is  a small  scaly-like  plate,  in  the  inner 
corner  of  the  orbit  just  over  the  nose.  We  find  in  it  that 
groove  which  holds  the  lachrymal  sac,  and  conducts  it  to  the 
nose  ; and  it  is  this  thin  bone  that  we  perforate  in  making  the 
new  passage  into  the  nose,  when  there  is  an  obstruction  in  the 
natural  duct. 

6.  The  cells  of  the  sethmoid  bone,  which  form  so  import- 
ant a share  of  the  organ  of  smell,  are  arranged  in  great  num- 
bers, along  the  spongy  bone.  They  are  small  neat  cells,  much 
like  a honey-comb,  and  regularly  arranged  in  two  rows,  parted 
from  each  other  by  a thin  partition  ; so  that  the  os  planum 
seems  to  have  one  set  of  cells  attached  to  it,  while  another 
regular  set  of  cells  belongs  in  like  manner  to  the  spongy  bones. 
The  cells  are  thus  twelve  in  number,^  opening  into  each  other, 
and  into  the  nose. 

These  cells  are  frequently  the  seat  of  venereal  ulcers,  and 
the  spongy  bones  are  the  surface  where  polypi  often  sprout  up. 
And  from  the  general  connections  and  forms  of  the  bone,  we 
can  easily  understand  how  the  venereal  ulcer,  when  deep  in  the 
nose,  having  got  to  these  cells,  cannot  be  cured,  but  under- 
mines all  the  face  ; how  the  venereal  disease,  having  affected 
the  nose,  soon  spreads  to  the  eye,  and  how  even  the  brain  itself 
is  not  safe.  We  see  the  danger  of  a blow  upon  the  nose, 
which,  by  a force  upon  the  septum,  or  middle  partition,  may 
depress  the  delicate  cribriform  plate,  so  as  to  oppress  the  brain 
with  all  the  effects  of  a fractured  skull,  and  without  any  opera- 
tion which  can  give  relief.  And  we  also  see  much  danger  in 
pulling  away  polypi,  which  are  firmly  attached  to  the  upper 
spongy  bone. 


* The  number  is  commonly  twelve,  but  not  regularly  so. 
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SPHENOIDAL  BONE; — The  sphenoidal  bone  com- 
pletes the  cranium,  and  closes  it  below.  It  is  named  sphe- 
noid, cuneiform,  or  wedge-like  bone,  from  its  being  in- 
cased in  the  very  basis  of  the  skull ; or  it  is  named  os  multi- 
forme,  from  its  irregular  shape.  It  is  much  the  shape  of  a 
bat,  whence  it  is  often  named  the  pterygoid  bone,  its  tempo- 
ral processes  being  like  extended  wings  ; its  pterygoid  proces- 
ses like  feet ; its  middle  like  the  body  and  head  of  a bat.  Its 
wing-like  processes  are  in  the  hollow  of  the  temple,  forming  a 
part  of  the  squamous  suture,  and  also  composing  a part  of  the 
orbit  of  the  c}e  : its  pterygoid  processes  hang  over  the  roof 
of  the  mouth,  forming  the  back  of  the  nostrils.  The  body  is 
in  the  very  centre  of  the  skull,  and  transmits  almost  all  the 
nerves  of  the  brain  ; but  still  the  body  bears  so  small  a propor- 
tion to  the  bone,  that  we  have  not  a regular  centre  to  which  all 
the  processes  can  be  referred  ; so  that  we  are  always,  in  de- 
scribing this  bone,  moving  forwards  from  point  to  point,  from 
one  process  or  hole  to  the  next. 

PROCESSES. — 1.  The  alje,  or  wings,  often  named 
temporal  processes,  rise  up  in  the  temple,  to  form  part  of  the 
hollow  of  the  temple  ; and  these  wings  of  the  sphenoid  bone 
meeting  the  frontal,  parietal,  and  temporal  bones,  by  a thin 
scaly  edge,  they  make  part  of  the  squamous  suture,  and  give 
a smooth  surface  for  the  temporal  muscle  to  pi ay^  upon. 

2.  The  other  side  of  this  same  process  looks  towards  the 
socket  of  the  eye,  and  has  a very  regular  and  smooth  surface  ; 
it  is  exactly  opposite  to  the  os  planum.  As  the  athmoid  bone 
forms  part  of  the  inside  of  the  orbit,  the  wing  of  the  sphenoid 
bone  forms  part  of  the  oiitside  of  the  orbit ; and  so  the  surface 
turned  towards  the  eye  is  named  the  orbitary  progess  of 
t he  sphenoid  bone. 

3.  The  lower,  or  back  part  of  this  bone  runs  out  into  a 
narrow  point,  which  sinks  in  under  the  petrous  portion  of  the 
temporal  bone,  and  being  sharp  pointed,  it  is  named  the 
spinous  process.  It  is  very  remarkable  for  a small  hole 
which  permits  the  great  artery  of  the  dura  mater  to  enter. 

4.  The  point  of  this  spinous  process  projects  in  the  form  of  a 
very  small  peak,  which  will  hardly  be  found  by  the  student* 
It  projects  from  the  basis  of  the  skull  just  within  the  condyle 
of  the  lower  jaw  ; and  being  a small  point,  like  the  point  of  the 
stilus,  or  iron  pen,  it  also  is  named  styloid  process,  and 
give^  rise  to  a curious  muscle  of  the  palate. 
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5.  The  pterygoid  processes*  are  four  in  number,  two  on 
either  side.  They  are  those  processes,  upon  which  (with  the 
spinous  process)  the  bone  naturally  stands,  and  which,  when 
we  compare  it  with  a bat,  represent  the  legs  ; one  of  each  side 
is  named  external  pterygoid  ; the  other  is  named  the  internal 
pterygoid  process. 

1.  Each  external  PTFP.YGOID  process,  is  thin,  flat,  and 
broad,  and  extends  further  backwards.  Each  internal 
Tterygoid  process  is  taller  and  more  slender ; not  so  flat  nor 
broad.  It  has  its  end  rising  higher  than  the  other,  and  tipped 
with  a small  neat  hook,  named  the  hook  of  the  pterygoid 
process.  The  inner  pterygoid  processes  form  the  back  of  the 
nostrils.  The  Eustachian  tube  comes  downwards  in  a wide 
groove  betwixt  the  two  processes,  and  then  turning  its  wide 
mouth  towards  the  nostril,  it  opens  just  behind  the  internal 
process,  viz.  behind  the  nostril,  and  over  the  back  of  the  pa- 
late. The  hook  of  the  pterygoid  process  is  called  the  hook  of 
the  palate,  of  which  it  forms  the  backmost  point.  The  mus- 
eulus  circumflexus  vel  tensor  palati,  rising  frgm  the  mouth  of  e 
the  Eustachian  tube^  turns  with  a small  tendon  round  this 
hook,  like  a rope  over  its  pulley  ; and  the  great  muscles  of 
the  lower  jaw,  the  only  ones  for  moving  it  sidewise,  or  for  its 
grinding  motions,  arise  from  the  pterygoid  processes,  so  as  to 
be-named  the  external  and  internal  pterygoid  muscles,  accord- 
ing to  the  processes  from  which  they  arise. 

6.  The  azygous  process),  is  so  named:,  from  its  being 
single,  because  it  is  seated  in  the  centre  of  the  bone,  so  that 
it  can  have  no  fellow.  It  stands  perpendicularly  downwards 
and  forwards,  over  the  centre  of  the  nose,  and  its  chief  use 
is  to  give  a firm  seat  or  insertion  for  the  vomer,  or  bone, 
which  forms  the  septum.  This  with  the  azygous  process  of 
the  jethmoid  bone  united,  forms  the  upper  and  back  parts  of 
the  septum  ; and  the  vomer,  or  proper  bone  of  the  partition, 
Stands,  with  a split  edge,  astride  over  these  two  processes,  so 
as  to  have  a very  firm  seat. 

7.  The  clynoid  processes,  have,  like  many  parts  of  the 
human  body,  a very  whimsical  name,  very  ill  suited  to  ex- 
press their  form ; for  it  is  not  easy,  in  this  instance,  to  ac- 

* There  is  feme  coBfufion  ia  this  name,  fince  pterygoid  signifies  aliform,  or 
wing-like  proceffes. 

' f Azygous  is  a term,  which  is  applied  to  fuch  parts  as  have  no  fellow ; becaufe. 
almost  always  the  parts  on  one  fide  of  the  body  are  balanced  by  fimilar  and  cor- 
refponjing  parts  on  the  other  fide.  When  they  hand  in  the  centre  of  the  body, 
or  are  otherwile  finglc,  we  call  them  azygous  ; and  fo  the  azygous  procefs  of  the 
tethmoid  and  sphenoid,  and  other  bones : or  the  azygous  vein,  which  runs  in  tbs 
centre  of  the  thorax,  and  is  finelc. 
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knowledge  the  likeness  of  four  little  knobs  to  bed-post3  ; yet 
the  clynoid  processes  are  very  remarkable.  The  two  anter- 
ior clynoid  processes  are  small  bumps,  rather  sharp,  pro- 
jecting backwards,  and  terminating  in  two  flat  projecting 
points.  The  posterior  clynoid  processes,  rise  about  an 
inch  further  backwards,  and  are,  as  it  were,  opposed  to  the 
others.  They  rise  in  one  broad  and  flat  process,  which  di- 
vides above  into  two  points,  small  and  round,  or  knobby  at 
their  points  ; and  they  look  forwards  towards  the  anterior 
clynoid  processes. 

The  sella  turcica  ephippium,  or  Turkish  saddle,  is  the 
space  inclosed  by  these  four  processes,  and  is  well  named. 
The  sella  turcica  supports  the  pituitary  gland,  an  appendage  of 
the  brain,  the  use  of  which  is  unknown.  The  carotid  arteries 
rise  up  by  the  sides  of  the  sella  turcica,  and  mark  its  sides 
with  a broad  groove.  The  optic  nerves  lie  upon  a groove  at 
the  fore  part  of  the  sella  turcica,  betwixt  the  two  anterior 
clynoid  processes  and  sometimes  the  two  anterior  processes 
stretch  backwards,  till  they  meet  the  posterior  ones,  and  form 
an  arch,  under  which  the  carotid  artery  passes.  Often  the 
posterior  clynoid  knobs  cannot  be  fairly  distinguished  j since, 
in  many  skulls,  they  form  but  one  broad  process. 

This  bone  has  also  its  cells,  for  all  that  part  which  we  call 
the  body  of  the  bone,  all  the  sella  turcica,  that  space  which  is 
betwixt  the  clynoid  processes  within  and  the  azygous  process 
without,  is  hollowed  into  one  large  cell,  divided  with  a mid- 
dle partition.  It  is  indeed  less  regular  than  the  other  cells  ; it 
is  sometimes  very  large,  sometimes  it  is  not  to  be  found  ; it 
has  other  trifling  varieties,  which  it  were  idle  to  describe.  As 
it  communicates  with  the  aethmoid  cells,  it  probably  performs 
one  office  with  them  ; is  almost  a continuation  of  them,  so  that 
when  any  one  is  less  or  wanting,  the  others  are  proportionally 
larger. 

HOLES. — The  sphenoid  bone  is  so  placed  in  the  very  cen- 
tre of  the  skull,  that  its  holes  transmit  the  principal  nerves  of 
the  skull,  and  it  bears  the  marks  of  the  chief  arteries. 

1.  The  optic  holes,  are  large,  round  holes,  just  under 
each  anterior  clynoid  process.  We  trace  the  optic  nerves,  bv 
a large  groove  into  each  optic  hole  ; and  an  artery  goes  along 
with  them,  named  the  ophthalmic  artery,  about  the  size  of  a 
crow-quill,  twisting  round  the  optic  nerve,  and  giving  arteries 
to  the  eyelids,  muscles,  and  lachrymal  gland,  but  most  espe- 
cially to  the  ball  and  humours  of  the  eye  itself.  This  ocular  or 
ophthalmic  artery  comes  off  from  the  great  carotid,  while  it 
lies  by  the  side  of  the'  sella  turcica  ; and  it  is  a branch  again  of 
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this  ocular  artery,  which  goes  out  upon  the  forehead,  forming 
the  superciliary  notch,  or  hole. 

2,  The  foramen  lacerum  is  next  in  order,  and  is  so 
named,  because  it  is  a wide  slit.  The  foramen  lacerum  is 
wide  near  the  sella  turcica,  grows  gradually  narrower  as  it 
goes  out  towards  the  temple,  till  it  terminates  almost  in  a slit. 
The  upper  line  of  the  foramen  lacerum  is  formed  by  the  an- 
terior clynoid  process,  extending  outwards,  sharp  and  flat  : 
And  this  is  what  some  have  chosen  to  distinguish  by  the  name 
of  transverse  spinous  PROCESS,  or  the  little  wing  of  Ingra- 
sias,  who  had  observed  it. 

The  nerves  of  the  skull  are  counted  from  before  backwards. 
There  are  nine  nerves  proper  to  the  skull ; the  first,  or  olfac- 
tory nerve,  perforates  the  cribriform  bone  ; the  2d,  or  optic 
nerve,  passes  through  the  optic  hole  ; the  3d,  the  4th,  part  of 
the  5th,  and  the  whole  of  the  6th  pairs  of  the  nerves,  pass 
through  this  foramen  lacerum,  or  wide  hole,  to  go  also  into 
the  eye.  The  optic  nerve  forms  the  proper  organ  of  vision. 
The  smaller  nerves  of  the  3d,  4th,  5th,  and  6th  pairs,  go  to 
animate  its  muscles,  with  the  trifling  exception  of  some  small 
twigs,  which,  passing  through  the  orbit,  mount  upon  the  fore- 
head, or  go  downwards  into  the  nose. 

3,  The  foramen  rotundum,  is  named  from  its  round 
shape.  The  foramen  opticum  is  indeed  round,  but  it  has  alrea- 
dy got  an  appropriated  name.  Now  to  give  the  young  anato- 
mist a regular  notion  of  this,  and  of  the  next  hole,  we  must 
enumerate  the  branches  of  the  5th  pair.  The  fifth  nerve  of 
the  brain  is  as  broad  as  the  little  finger,  and  lies  by  the  side  of 
the  sella  turcica,  where  it  divides  into  the  three  lesser  nerves, 
which  are  called  branches  of  the  5th  pair.  The  first  branch  of 
the  5th  pair  is  destined  for  the  eye  ; the  second  branch  of  the 
5th  pair  for  the  upper  jaw  ; the  third  branch  of  this  5th  pair 
for  the  lower  jaw  : so  the  first  branch  of  the  5th  pair  passes 
through  the  foramen  lacerum  to  the  eye  ; the  second  branch 
of  the  5th  pair  passes  through  the  foramen  rotundum  to  the 
upper  jaw ; the  third  branch  of  this  great  nerve  passes  through 
the  foramen  ovale  to  the  lower  jaw  ; and  if  we  had  any  faith 
in  the  doctrines  of  nervous  sympathy,  we  should  say,  here 
is  a wide  sympathy  provided  among  the  nerves  of  the  eye,  the 
face,  and  the  lower  jaw. 

The  foramen  rotundum,  then,  is  a hole  exactly  round, 
pretty  large,  opening  immediately  under  the  inner  end  of  the 
foramen  lacerum,  and  transmitting  the  second  branch  of  the 
5th  pair  of  nerves  to  the  upper  jaw. 

4,  The  foramen  qvale,  is  an  oval  hole,  larger  than  the 
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foramen  rolundum  ; about  half  an  inch  behind  it ; and  trans- 
mitting the  third  branch  of  the  5th  pair  to  the  lower  jaw. 

5.  The  foramen  spinale,  or  spinous  hole,  is  a very- 
small  round  hole,  as  if  made  with  a large  pin  ; is  in  the  very 
point  of  the  spinous  process  ; is  one  third  of  an  inch  behind 
the  oval  hole,  and  transmits  the  small  artery,  less  than  a crow- 
quill,  which  constitutes  the  chief  artery  of  the  dura  mater, 
viz.  that  artery  which  makes  its  impression  upon  the  parietal 
’bone. 

6.  There  is  still  another  hole,  which  transmits  a nerve, 
yurious  in  this  respect,  that  it  is  not  going  out  from  the  skull, 
but  returning  into  it ; for  the  second  branch  of  the  5th  pair,  or 
the  superior  maxillary  nerve,  sends  a small  branch  backwards, 
which  having  come  within  the  skull,  enters  the  temporal  bone, 
and  goes  to  join  itself  to  the  portio  dura  of  the  7th  pair,  and 
in  its  way  gives  a small  branch,  to  help  out  the  slender  begin- 
ning of  the  great  sympathetic  nerve.  This  retrograde  branch 
of  the  maxillary  nerve  gets  back  again  into  the  skull,  by  a 
hole  which  is  found,  just  under  the  root  of  each  pterygoid  pro- 
cess, whence  it  is  named  pterygoid  hole*;  or  by  many,  is 
named  after  its  discoverer,  the  Vidian  HOLi  f.  This  hole  is 
almost  hidden  under  the  point  of  the  petrous  bone,  is  not  to  be 
seen,  but  in  the  separated  bones,  and  is  nearly  of  the  size  of 
the  spinous  hole. 

If  there  are  foundsome  minute  holes  about  the  sella  turcica, 
they  are  only  the  marks  of  some  blood-vessels,  entering  the 
bone  to  nourish  it. 


CHAP.  IV. 


OF  THE  BONES  OF  THE  FACE  AND  JAWS. 

r-p 

X HE  face  is  composed  of  a great  number  of  small  bones, 
which  are  grouped  together,  under  the  common  name  of  up- 
per jaw.  There  are  six  bones  on  either  side  of  the  face  ; but 
as  their  names  could  convey  no  distinct  notion  of  the  uses, 
forms,  or  places  of  these  bones,  to  enumerate  them  were  but 
waste  of  time  : they  have  indeed  sutures,  and  their  sutures 

* This  retrograde  twig,  is  the  little  nerve  which  perforates  the  ospetrofum  on 
its  forepart.  Vide  page  43. 

r Vidus  Vidius,  a profeffor  of  Paris,  and  phyfician  to  Francis  the  firft. 
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have  been  very  regularly  enumerated  ; but  these  bones  meet 
each  other  by  such  thin  edges,  that  no  indention  nor  proper 
suture  is  formed.  None  of  these  sutures  run  for  any  length, 
or  are  of  any  note  ; therefore  I have  only  this  to  say  concern- 
ing the  sutures  of  the  face,  that  they  are  acknowledged  to  be 
purely  a consequence  of  the  ossification  having  begun  in  many 
points  : no  particular  design  of  nature  has  been  supposed. 
The  sutures,  if  they  require  names,  are  to  be  named  after 
the  bones  which  they  unite. 

OSSA  NASI. — The  ossa  nasi  are  small  bones,  rather  thin, 
having  no  cancelli,  being  merely  firm  and  condensed  plates. 
They  are  convex  outwardly,  so  that  the  two  together  form 
nearly  an  arch.  They  are  opposed  to  each  other  by  a pretty 
broad  surface,  so  that  their  thin  arch  is  firm.  They  have  a 
flat  rough  surface,  by  which  they  are  laid  upon  the  rough  sur- 
face of  the  frontal  bone  ; so  that  there  also  their  connection  is 
strong.  They  are  inclosed  by  a branch  of  the  upper  jaw- 
bone, which  stretching  upwards,  is  named  its  nasal  process  : 
and  they  lie  with  their  edges  under  it  in  one  part,  and  above 
it  in  another,  in  such  a way,  that  they  cannot  easily  be  forced 
in.  Lastly,  their  lower  edge  is  rough,  for  the  firm  attach- 
ment of  the  cartilages  of  the  nose  ; and  their  lowest  point,  or 
that  where  the  bones  of  the  nose  and  the  gristles  of  the  nose 
are  joined,  is  the  most  prominent  point  (or  as  it  is  vulgarly 
called  the  bridge)  of  the  nose  ; from  which  connection,  not- 
withstanding its  firmness,  the  cartilages  are  sometimes  luxated. 

Os  unguis,  so  named  from  its  being  of  the  size  and  shape 
of  a nail ; or  sometimes  named  the  os  lachrymalk,  from 
its  holding  the  duct  which  conveys  the  tears,  is  that  thin  scale 
of  bone  which  I have  described  as  belonging  to  the  os  reth- 
moides.  It  is  commonly  described  as  a distinct  bone  ; it  is  a 
thin  flat  bone,  a single  scale,  without  any  cancelli ; it  is  found 
in  the  inner  angle  of  the  eye,  at  its  forepart,  and  just  touch- 
ing the  top  of  the  nose  ; it  has  a large  groove  in  it  for  holding 
the  lachrymal  sac  and  duct.  One  half  of  this  bone  is  behind 
the  groove,  and  there  the  eye  rolls  upon  it.  One  half  of  it  is 
occupied  by  the  groove  for  the  nasal  duct ; and  the  other  side 
of  the  groove  is  formed  by  the  rising  branch,  or  nasal  process, 
as  it  is  called,,  of  the  upper  jaw-bone.  The  os  unguis  is  deli- 
cate, and  easily  broken,  being  as  thin  as  a sheet  of  paper.  It 
is  this  bone  which  is  pierced  in  the  operation  for  the  fistula 
lachrymalis  ; which  is  easily  done,  almost  with  a blunt  steel  or 
probe  ; and  the  chief  caution  is  to  keep  forwards,  so  as  to  per- 
forate in  the  place  of  the  groove,  as  that  will  lead  into  the 
nose,  and  not  behind  it,  which  would  carry  the  perforating  in- 
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strument  into  the  sethmoidal  sinuses,  and  perhaps  wound  the 
spongy  bone. 

This  bone  seems  peculiarly  liable  to  caries,  which  is  perhaps 
the  nature  of  all  these  thin  bones ; for  as  they  have  no  marrow, 
they  must  depend  entirely  on  their  periosteum,  which  they  are 
no  sooner  robbed  of  than  they  die. 

Ossa  maxjllaria  superiora. — The  upper  jaw-bones  are 
particularly  worthy  of  notice  ; for  here  we  find  all  that  is  curi- 
ous in  the  face,  even  to  its  size  and  shape.  The  upper  jaw- 
bones are  of  very  great  size,  forming  as  it  were  the  founda- 
tion or  basis  of  the  face.  They  send  a large  branch  upwards, 
which  forms  the  sides  of  the  nose ; a broad  plate  goes  back- 
wards, which  forms' the  roof  of  the  palate  ; there  is  a circular 
projection  below,  which  forms  the  alveoli,  or  sockets  of  the 
teeth.  The  upper  jaw-bones  are  quite  hollow  within,  forming 
a very  large  cavity,  which  is  capable  of  containing  an  ounce 
of  fluid  or  more.  The  size  of  this  cavity  seems  to  determine 
the  height  of  the  cheek-bone,  and  the  form  of  the  face  ; and 
the  diseased  enlargement  of  this  cavity  raises  the  cheek  bone, 
lessens  the  eye,  and  deforms  the  face  in  a very  extraordinary 
degree. 

These  processes,  and  this  cavity  of  the  bone,  are  what  de- 
serve most  particular  notice. 

1.  The  first  is  the  nasal  process,  which  extends  upwards, 
to  form  the  side  of  the  nose.  It  is  arched  outwards,  to  give 
the  nostrils  shape.  Its  sides  support  the  nasal  bones  ; and  the 
cartilages  of  the  alse  nasi,  or  wings  of  the  nose,  are  fixed  to 
the  edges  of  this  process. 

2.  A plate  of  this  bone  is  called  the  orbitary  process.  This 
thin  plate  is  the  roof  of  the  great  cavity,  which  occupies  this 
bone  entirely.  It  is  at  once  as  a roof  to  the  antrum  maxillare, 
and  as  a floor  for  the  eye  to  roll  upon.  There  is  a wide  groove 
along  the  upper  surface  of  this  plate,  in  which  the  chief  branch 
of  the  upper  maxillary  nerve  lies  ; and  this  branch,  named 
infra  orbitary  nerve  from  its  lying  thus  under  the  eye,  comes, 
out  by  a hole  of  the  jaw-bone  under  the  eye,  which  is  named 
infra  orbitary  hole.  And  thus  the  nerve  appearing  upon  the 
cheek,  is  the  chief  nerve  of  the  face. 

3.  This  great  bone  is  the  basis  upon  which  the  cheek-bone 
stands  ; and  that  it  may  have  a firm  place,  there  is  a rough 
and  (as  anatomists  call  it)  scabrous  surface,  which  makes  a 
very  firm  suture  with  the  cheek-bone  ; and  as  this  surlace 
rises  a little,  it  is  named  the  malar  process. 

4.  From  the  lower  circle  of  this  bone,  there  projects  a semi- 
circle cf  bone,  which  is  for  lodging  the  teeth  of  the  upper  jaw. 
This  circle  of  bone  is  as  deep  as  the  fangs  of  the  teeth  are 
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long.  And  it  may  be  very  truly  named  a process  (processus 
alveolaris,)  since  it  does  not  exist  in  the  fretus,  nor  till  the 
teeth  begin  to  be  formed  ; since  it  grows  along  with  the  teeth 
and  is  absorbed  and  carried  clean  away  when  in  old  age  the 
teeth  fall  out.  The  sides  of  the  sockets  in  which  the  teeth  are 
lodged  are  extremely  thin,  and  surround  them  closely.  The 
teeth  are  so  closely  embraced  by  their  sockets,  and  we  are  so 
far  from  being  possessed  of  any  instrument  bv  which  they  can 
be  pulled  perpendicularly  out,  that  the  sockets  can  seldom 
escape ; they  are  broken  or  splintered  in  perhaps  one  of  four 
extractions,  even  by  the  most  dexterous  artists  in  that  line. 

5.  The  palate  process  is  a plate  of  bone  which  divides 
the  nose  from  the  mouth,  constituting  the  roof  of  the  palate, 
and  the  floor  or  bottom  of  the  nostrils.  This  plate  is  thinner 
in  its  middle,  and  thicker  at  either  edge  : thus,  it  is  thick 
where  it  first  comes  off  from  the  alveolar  process  ; it  is  thin  in 
its  middle  ; and  it  is  again  thick  where  it  meets  its  fellow  of 
the  opposite  side.  For  at  the  place  where  the  two  upper  jaw- 
bones meet,  the  palate  plate  is  turned  upwards,  so  that  the 
two  bones  are  opposed  to  each  other  in  the  middle  of  the 
palate,  by  a broad  flat  surface,  which  cannot  be  seen  but  by 
separating  the  bones.  This  surface  is  so  very  rough,  that  the 
middle  palate  suture  almost  resembles  the  sutures  of  the  skull ; 
and  the  maxillary  bones  are  neither  easily  separated,  nor  easi- 
ly joined  again.  This  meeting  of  the  palate  plates  by  a broad 
surface,  makes  a rising  spine,  or  sharp  ridge  towards  the  nos- 
trils ; so  that  the  broadness  of  the  surface  by  which  these 
bones  meet,  serves  a double  purpose  ; it  joins  the  bones  se- 
curely, and  it  forms  a small  ridge  upon  which  the  split  edge  of 
the  vomer,  or  partition  of  the  nose,  is  planted.  Thus  we  find  the 
palate  plate  of  the.  maxillary  bones  conjoined  ; forming  almost 
the  whole  of  the  palate,  while  what  are  properly  called  the 
palate  bones  form  a very  small  share  of  the  back  part  only.  As 
these  thinner  bones  of  the  face  have  no  marrow,  they  are  nour- 
ished by  their  periosteum  only  ; they  are  of  course  perforated 
with  many  small  holes.  A great  many  minute  holes  are  found 
along  the  palate  plate,  about  the  place  of  the  sockets,  and  in- 
deed all  over  the  maxillary  bones ; and  this  is  particular  in  the 
palate,  that  the  hard  membrane  or  covering  of  it,  is  fixed  to 
the  bony  plate  by  many  rough  tubercles,  and  even  by  small 
hooks,  which  are  easily  seen  in  the  dried  bone. 

6.  dhe  antrum  maxillare,  or  cavity  of  the  jaw-bone, 
is  commonly  named  antrum  highmorianum,  after  its  dis- 
cover Highmore.  We  have  gone  round  the  antrum,  on  all 
its  sides,  in  describing  these  processes  of  the  bone  : the  palate 
plate  makes  the  floor  of  the  antrum  ; the  orbitary  process 
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makes  its  tool ; the  cheek,  quite  up  from  the  socket  of  the 
teeth  to  the  lower  part  of  the  eye,  forms  its  walls,  or  sides  ; so 
that  when  the  antrum  enlarges,  it  is  the  cheek  that  becomes 
deformed ; and  when  we  design  to  open  the  antrum,  we  either 
perforate  the  cheek,  or  pull  one  of  the  teeth.  The  antrum  is 
concave  towards  the  cheek,  but  it  has  a flat  side  towards  the 
nose  ; it  is  divided  Irom  the  cavity  of  the  nostril  by  a flat  and 
very  thin  plate  of  bone  ; it  seems  in  the  naked  skull  to  have  a 
very  wide  opening,  and  the  lower  spongy  bone  is  hung  by  a 
small  hook  upon  the  edge  of  this  thin  septum,  which  divides 
the  antrum  Irom  the  nose  ; but  in  the  skull,  covered  with  its 
soft  parts,  we  find  the  antrum  almost  closed  by  a membrane 
•which  stretches  over  the  opening,  and  leaves  but  one  or  two 
t er}'  small  holes  of  the  size  of  the  smallest  pea,  by  which, 
perhaps,  the  reverberation  of  sound  in  the  antrum  is  more 
effectual  in  raising  the  voice,  and  by  which  small  hole,  the 
mucus,  which  is  secreted  in  the  antrum,  drops  out  into  the 
nose.  The  cavity  of  the  antrum,  like  the  inner  surfaces  of 
the  nostrils,  is  covered  with  a membrane,  and  is  bedewed  with 
mucus  ; and  the  mucus  drops  more  or  less  freely  in  various 
positions  of  the  head.  Sometimes  by  cold  or  other  accidents, 
inflammations  and  swellings  of  the  membrane  come  on  ; the 
holes  are  closed  ; the  drain  of  matter  is  suppressed  and  con- 
fined within,  and  the  cheek  swells.  Perhaps  there  may  be 
some  particular  disease  of  the  membrane  with  w’hich  the  cavi- 
ty is  lined,  or  of  the  bone  Itself ; in  one  way  or  other,  diseases 
of  this  cavity,  and  collections  of  matter,  dreadful  pain  and 
caries  of  the  bone  are  very  frequent ; then  the  cheek  rises  ; 
the  face  is  irrecoverably  deformed ; sometimes  the  matter 
makes  its  way  by  the  sides  of  the  teeth,  or  at  last,  it  bursts 
through  the  bones,  makes  an  ulcer  in  the  cheek  ; and  then  there 
is  a natural  cure,  but  slow  and  uncertain.  There  is  no  very 
sure  mark  of  this  disease  ; it  may  be  known  by  an  attentive 
retrospect  of  all  the  circumstances.  The  disease  is  not  to  be 
easily  nor  certainly  discovered  ; but  a very  long  continued 
toothach,  an  uncommon  degree  of  pain,  or  greater  affection 
of  the  eye,  with  a swelling  and  redness,  and  gradual  rising 
of  the  check,  are  very  suspicious  signs.  The  pulling  of  the 
second  or  third  of  the  grinding  teeth,  often  brings  a splinter 
away  with  it,  which  opens  a road  for  the  matter  to  flow;  or 
(hough  there  be  no  breach  of  the  socket,  often  the  confined 
matter  follows  the  teeth,  because  not  unfrequently  the  longer 
fangs  of  the  grinders  naturally  penetrate  quite  into  this  cavity 
of  the  jaw:  if  the  matter  should  not  flow,  the  floor  of  the 
antrum  is  easily  perforated,  by  introducing  a sharp  stillet  by 
the  socket  oi  the  toodt  that  is  pulled.  The  flow  of  the  matter 
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gives  relief,  and  injections  of  various  medicines,  complete  the 
cure.  But  as  this  opening  is  -sometimes  a cure,  it  is  some- 
times also  a disease  ; for  the  breaking  of  a socket,  sometimes 
opening  a way  into  this  antrum,  there  follows  inflammation  of 
its  internal  surface,  a running  of  matter,  and  sometimes  caries 
of  the  bone. 

Holes. — The  holes  of  the  jaw-bone  are  two  only  : 1.  The 
infra-orbitary  hole,  for  transmitting  the  infra-orbitary 
nerve  from  the  bottom  of  the  eye,  comes  along  under  the  eye 
in  a bony  groove,  and  makes  generally  one  large  round  hole  on 
the  cheek,  just  under  the  margin  of  the  orbit,  or  sometimes 
the  nerve  divides  and  makes  two  smaller  holes  in  its  passage 
upon  the  cheek  ; and,  2.  A hole  in  the  palate  plate,  which  be- 
longs equally  to  each  of  the  palate  bones  ; for  it  is  betwixt  the 
two  bones  in  the  forepart,  or  beginning  of  the  palate  suture  be- 
hind the  two  first  cutting  teeth.  This  hole  is  named  foramem 
incisivum,  as  opening  just  behind  the  incisive  or  cutting 
teeth  ; or  it  is  named  anterior  palatine  hole,  to  distin- 
guish it  from  one  in  the  back  of  the  palate  : this  hole  is  large 
enough  to  receive  the  point  of  a quill ; it  is  single  towards  the 
mouth  ; but  towards  the  nose,  it  has  two  large  openings,  one 
opening  distinctly  into  each  nostril. 

3.  But  it  will  be  well  to  explain  here  a third  hole,  which  is 
common  to  the  maxillary  with  the  proper  palate  bones.  It  is 
formed  on  the  back  part  of  the  palate  (one  on  either  side),  in 
the  suture  which  joins  the  palate  bones  to  the  jaw-bones  : it 
is  named  posterior  palatine  hole  : it  is  as  large  as  the  in- 
terior palatine  hole,  but  it  serves  a much  more  important  pur- 
pose ; for  the  upper  maxillary  nerve  sends  a large  branch  to  the 
palate,  which  branch  comes  down  behind  the  back  of  the  nos- 
tril, perforates  the  back  of  the  palate,  by  the  posterior  palatine 
hole,  and  then  goes  forward  in  two  great  branches  along  the 
palate.  1 hus  the  chief,  or,  we  might  say,  the  only  nerves  of 
the  palate  come  down  to  it  through  these  posterior  palatine, 
holes  ; but  the  use  of  the  anterior  palatine  hole  is  a problem 
still ; for  we  cannot  believe  that  so  great  a hole,  so  very  regu- 
lar, and  so  curiously  divided,  so  as  to  open  into  the  two  nos- 
trils, can  be  quite  useless  ; yet  the  meaning  of  this  hole  has  ne- 
ver been  explained.  It  looks  almost  as  if  it  were  merely  de- 
signed for  giving  the  soft  palate  a surer  hold  upon  the  bone  ; 
for  no  ducts  have  been  found  opening  into  the  palate  from  the 
nose  ; nor  any  glands  with  their  ducts  seated  here  ; nor  any 
nerves  passing  either  from  the  nose  to  the  palate,  or  from  the 
palate  to  the  nose  ; nor  any  artery,  except  one  of  the  most  tri- 
fling size.  In  short,  anatomists  having  sought  with  Gars  for 
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any  thing  that  might  explain  its  use,  have  still  found  nothing 
but  the  hard  membrane  filling  up  the  anterior  hole. 

The  whole  surface  of  the  bone  which  forms  the  antrum,  is 
perforated  with  frequent  small  holes,  especially  towards  its 
back  part,  transmitting  small  arteries  and  nerves  to  the  teeth  ; 
-and  the  back  of  the  antrum  forms  with  the  orbitary  part  of  the 
sphenoid  bone  a second  foramen  lacerum  for  the  eye  ; an  irre- 
gular opening  towards  the  bottom  of  the  socket,  which  is  for 
the  accumulation  of  fat,  not  for  the  transmission  of  nerves  ; 
and  it  is  from  the  wasting  of  this  fat,  taken  back  into  the  sys- 
tem, that  the  eye  sinks  so  remarkably  in  fevers,  consumptions, 
and  such  other  diseases  as  waste  the  body. 

The  OSSA  PAL  ATI,  or  PALATE  BONES— are  very 
small,  but  have  such  a number  of  parts,  and  such  curious  con- 
nections as  are  not  easily  explained.  They  seem  to  eke  out  the 
superior  maxillary  bones,  so  as  to  lengthen  the  palate,  andcom- 
plete  the  nostrils  behind  : they  even  extend  upwards  into  the 
socket,  so  as  to  form  a part  of  its  circle  ; although,  in  looking 
for  them  upon  the  entire  skull,  all  these  parts  are  so  hidden, 
that  we  should  suppose  the  palate  bones  to  be  of  no  greater  use 
nor  extent  than  to  lengthen  the  palate  a little  backwards. 

The  parts  of  the  palate  bone  are  these  : 

1.  The  palatal  plate,  or  process  of  the  palate  bone, 
whence  it  has  it  name,  lies  horizontal  in  the  same  level  with 
the  palatal  process  of  the  jaw-bone,  which  it  resembles  in  its 
rough  and  spinous  surface  ; in  its  thinness;  in  its  being- thin- 
ner in  the  middle,  and  thicker  at  either  end  ; in  its  being  oppo- 
sed to  its  fellow  by  a broad  surface,  which  completes  the  mid- 
dle palate  suture  ; and  it  is  connected  with  the  palate  pro- 
cess of  the  jaw,  by  a suture  resembling  that  by  which  the  op- 
posite bones  are  joined  ; but  this  suture  going-  across  the  back 
part  of  the  palate,  is  named  the  transverse  palate  suture. 
Where  the  two  palate  bones  are  joined,  they  run  backwards  in- 
to an  acute  point  ; on  either  side  of  that  middle  point,  they 
make  a semicircular  line,  and  again  run  out  into  two  points  be- 
hind the  grinding  teeth  of  each  side.  By  this  figure  of  the 
bones,  the  back  line  of  the  palate  has  a scolloped  or  waved 
form.  The  velum  palati,  or  curtain  of  the  palate,  is  a little 
arched,  following  the  general  line  of  the  bones  ; the  uvula  or 
pap  hangs  exactly  from  the  middle  of  the  velum,*  taking  its 
origin  from  the  middle  projecting  point  of  the  two  bones  ; and 
a small  muscle,  the  azygus  uvulas,  runs  down  in  the  middle  of 
the  velum,  taking  its  origin  from  the  middle  point. 

2.  The  small  projecting  point  of  the  palate  bone,  just  be- 
hind the  last  grinding  tooth,  touches  the  pterygoid  process  of 
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th,e  sphenoid  bone  ; it  is  therefore  named  the  pterygoid  pro  - 
cess  of  the  palate  bone  ; but  it  is  so  joined  with  the  pterygoid 
process  of  the  sphenoidal  bone,  that  they  are  not  to  be  distin- 
guished in  the  entire  skull.  The  posterior  pterygoid  hole,  or 
third  hole  of  the  palate,  is  just  before  this  point. 

3.  The  nasal  plate  or  process,  is  a thin  and  single  plate  ; 
rises  perpendicularly  upwards  from  the  palate  ; lies  upon  the 
side  and  back  part  of  the  nostrils,  so  as  to  form  their  opening 
backwards  into  the  throat ; it  is  so  joined  to  the  upper  jaw- 
bone, that  it  lies  there  like  a sounding-board  upon  the  side  of 
the  antrum  Highmorianum,  and  completes  that  cavity  form- 
ing the  thin  partition  betwixt  it  and  the  nose. 

4.  This  nasal  process  extends  thus  up  from  the  back  arch  of 
the  palate  to  the  back  part  of  the  orbit ; and  though  the  nasal 
plate  is  very  thin  and  delicate  in  its  whole  length,  yet,  where  it 
enters  into  the  orbit,  it  is  enlarged  into  an  irregular  kind  of 
knob  of  a triangular  form.  This  knob  is  named  its  orbitary 
process  ; or,  as  the  knob  has  two  faces  looking  two  ways  in 
the  orbit,  it  is  divided  sometimes  (as  by  Monro  the  father)  into 
two  orbitary  processes,  the  anterior  and  posterior  ; the  anteri- 
or one  is  the  chief.  This  orbitary  process,  or  point  of  the  pa- 
late bone,  being  triangular,  very  small,  and  very  deep  in  the 
socket,  is  not  easily  discovered  in  the  entire  skull. 

5.  This  orbitary  process  is  most  commonly  hollow  or  cellu- 
lar, and  its  cells  are  so  joined  to  those  of  the  sphenoid  bone, 
that  it  is  the  palate  bone  that  shuts  the  sphenoid  cells,  and  the 
sphenoid  and  palatine  cells  of  each  side  constitute  but  one 
general  cavity. 

The  OSSA  SPONGIOSA,  or  TURBINATA,  INFE- 
RIORA,  are  so  named  to  distinguish  them  from  the  upper 
spongy  bones,  which  belong  to  the  os  sethmoides  ; but  these 
lower  spongy  bcnes  are  quite  distinct,  formed  apart,  and  con- 
nected in  a very  slight  way  with  the  upper  jaw-bones. 

The  ossa  spongiosa  inferior  A,  are  two  bones,  much 
rolled  or  convoluted  ; very  spongy  ; of  a light  and  scaly  ap- 
pearance, with  holes  and  an  appearance  of  net-work  resem- 
bling the  sponginess  of  puffed  paste,  so  that  they  are  exceed- 
ingly light.  They  lie  rolled  up  in  the  lower  part  of  the  nose  ; 
are  particularly  large  in  sheep  ; are  easily  seen  either  in  the  en- 
tire subject,  or  in  the  naked  skull.  Their  point  forms  that  pro- 
jection, which  is  touched  with  the  finger  in  picking  the  nose  ; 
and  from  that  indecent  practice,  very  often  serious  consequen- 
ces arise,  for  in  many  instances,  polypi  of  the  lower  spongy 
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bones,  which  can  be  fairly  traced  to  hurts  of  this  kind,  grow  so, 
as  to  extend  down  the  throat,  causing  suffocation  and  death. 

One  membrane  constitutes  the  universal  lining  of  the  cavi- 
ties of  the  nose,  and  the  coverings  of  all  the  spongy  bones. 
This  continuity  of  the  membrane,  prevents  our  seeing  in  the 
subject,  how  slightly  the  spongy  bones  are  hung  ; but  in  the 
bare  and  dissected  skull,  we  find  a neat  small  hook  upon  the 
spongy  bone,  by  which  it  is  hung  upon  the  edge  of  the  antrum 
maxillare  ; for  this  lower  spongy  bone  is  laid  upon  the  side  of 
the  antrum  so  as  to  help  the  palate  bone,  in  closing  or  covering 
that  cavity  from  within.  One  end  of  the  spongy  bone,  rather 
more  acute,  is  turned  towards  the  opening  of  the  nostril,  and 
covers  the  end  of  the  lachrymal  duct : the  other  end  of  the 
same  bone,  points  backwards  towards  the  throat.  The  curl- 
ing plate,  hangs  down  into  the  cavity  of  the  nostril,  with  its 
arched  side  towards  the  nose.  This  spongy  bone  differs  from 
the  spongy  process  of  the  sethmoidbone,  in  beingless  turbinat- 
ed or  complex  ; in  having  no  cells  connected  with  it ; and  per- 
haps it  is  less  directly  related  to  the  organ  of  smell.  If  polypi 
arise  from  the  upper  spongy  bone,  we  can  use  less  freedom, 
and  dare  hardly  pull  them  away,  for  fear  of  injuring  the  cribri- 
form plate  of  the  sethmoid  bone  : we  are  indeed  not  absolutely 
prohibited  from  pulling  the  polypi  from  the  upper  spongy  bone: 
but  we  are  more  at  ease,  in  pulling  them  from  the  lower  one, 
since  it  is  quite  an  insulated  bone.  When  peas,  or  any  such 
foreign  bodies,  are  detained  in  the  nose,  it  must  be  from  their 
swelling  and  being  detained  among  the  spongy  bones. 

The  spongy  bones  are  not  absolutely  limited  in  their  num- 
ber : there  is  sometimes  found  betwixt  these  two,  a third  set 
of  small  turbinated  bones,  commonly  belonging  to  the  sethmoid 
bone. 

VOMER. — The  nose  is  completed  by  the  vomer,  which  is 
named  from  its  resemblance  to  a ploughshare,  and  which  di- 
vides the  two  nostrils  from  each  other.  It  is  a thin  and  slen- 
der bone,  consisting  evidently  of  two  plates  much  compressed 
together  ; very  dense  and  strong  ; but  still  so  thin  as  to  be  trans- 
parent. The  two  plates  of  which  the  vomer  is  composed,  split 
or  part  from  each  other  at  every  edge  of  it,  so  as  to  form  a 
groove  on  every  side,  1.  On  its  upper  part,  or  as  we  may  call 
it,  its  base,  by  which  it  stands  upon  its  skull,  the  vomer  has 
a wide  groove,  receiving  the  projecting  point  of  the  tethmoid 
and  sphenoid  bones  : thus  it  stands  very  firm  and  secure,  and 
capable  of  resisting  very  violent  blows.  2.  Upon  its  lower 
part,  its  groove  is  narrower,  and  receives  the  rising  line  in  the 
middle  of  the  palate  plate,  where  the  bones  meet,  to  form  the 


OF  THE  FACE  AND  JAWS. 


61 


palate  suture.  At  its  forepart,  it  is  united  by  a ragged  sur- 
face, and  by  something  like  a groove,  to  the  middle  cartilage 
of  the  nose  ; and  as  the  vomer  receives  the  other  bones  into  its 
grooves,  it  is,  in  a manner,  locked  in  on  all  sides : it  receives 
support  and  strength  from  each  ; and  if  the  vomer  and  its  car- 
tilage should  seem  too  slender  a support  for  the  fabric  of  the 
nose,  let  it  be  remembered,  that  they  are  all  firmly  connected, 
and  covered  by  one  continuous  membrane,  which  is  thick  and 
strong,  and  that  this  is  as  a periosteum,  or  rather  like  a conti- 
nued ligament,  which  increases  greatly  the  thickness  and  the 
strength  of  every  one  of  these  thin  plates.  The  vomer,  in  al- 
most every  subject,  bends  much  towards  one  or  other  nostril, 
so  as  sometimes  to  occasion  no  small  apprehension,  when  i,t 
happens  to  be  first  observed. 

OS  MALkE,  or  the  bone  of  the  cheek,  is  easily  known, 
and  is  a very  unimportant  one.  It  is  that  large  square  bone 
•which  forms  the  cheek  : it  has  four  distinct  points,  which 
anatomists  have  chosen  to  demonstrate,  with  a very  superflu- 
ous accuracy.  1.  The  upper  orbit  ary  process  stands  high- 
est, running  upwards  to  form  part  of  the  socket,  the  outer 
corner  of  the  eye,  and  the  sharp  edge  of  the  temple.  2.  The 
inferior  orbitary  process,  which  isjust  opposite  to  this, 
forming  the  lower  part  of  the  orbit,  and  the  edge  of  the  cheek. 
3.  The  maxillary  process,  is  that  broad  and  rough  surface, 
by  which  it  is  joined  to  the  upper  jaw-bone.  4.  There  is 
another  process,  the  best  entitled  to  the  name  of  process,  be- 
cause it  stands  out  quite  insulated,  and  goes  outwards  and 
backwards  to  unite  with  the  temporal  bone,  in  forming  the 
zygoma  or  temporal  arch  ; it  is  named  the  zygomatic  pro- 
c-ss.  5.  That  plate,  wrhich  goes  backwards  to  form  the  floor 
of  the  orbit,  is  named  the  internal  orbitary  process.  This 
bone  has  no  holes,  except  such  minute  ones  as  transmit  arte- 
ries, merely  for  the  nourishment  of  the  bone  itself. 

OS  MAXILLAE  INFERIORIS.— The  lower  jaw-bone, 
is  likened  to  a horse-shoe,  or  to  a crescent,  or  to  the  letter  U, 
though  we  need  be  under  no  anxiety’-  about  resemblances  for  a 
form  so  generally  known.  There  is  such  an  infinite  complica- 
tion of  parts  surrounding  the  jaw,  of  glands,  muscles,  blood- 
vessels, and  nerves,  that  it  were  endless  to  give  even  the  slight- 
est account  of  these.  They  shall  be  reserved  each  for  its  pro- 
per place,  while  I explain  the  form  of  the  lower  j aw,  in  the 
most  simple  and  easy  way. 

1.  The  forepart,  or  chin,  is,  in  a handsome  and  manly  face, 
very  square:  and  this  portion  is  marked  out  by  this  square- 
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ness,  and  by  two  small  holes,  one  on  either  side,  by  which  the 
nerves  of  the  lower  jaw  come  out  upon  the  face. 

2.  The  base  of  the  jaw,  is  a straight  and  even  line,  ter- 
minating the  outline  of  the  face.  It  is  distinctly  traced  all 
along,  from  the  first  point  of  the  chin,  backwards  to  the  angle 
of  the  jaw.  Fractures  of  this  bone  are  always  more  or  less 
transverse,  and  are  easily  known  by  the  falling  down  of  one 
part  of  this  even  line,  and  by  feeling  the  crashing  bones  when 
the  fallen  part  is  raised.  Such  fractures  happen  from  blovrs  or 
falls  : but  not  by  pulling  teeth,  for  the  sockets  of  the  teeth 
bear  but  a small  proportion  to  the  rest  of  the  jaw  : even  in 
children  this  cannot  happen,  for  in  them  the  teeth  have  no 
roots,  and  have  no  hold  nor  dangerous  power  over  the  jaw. 
Though  (as  I have  said)  the  sockets  often  suffer,  the  jaw  itself 
never  yields. 

3.  The  angle  of  the  jaw,  is  that  corner  where  the  base  of 
the  jaw  ends,  where  the  bone  rises  upwards,  at  right  angles, 
to  be  articulated  with  the  head.  This  part  also  is  easily  felt, 
and  by  it  we  judge  well  of  the  situation  of  veins,  arteries,  and 
glands,  which  might  be  in  danger  of  being  cut,  in  wounds  or 
in  operations.  There  are  two  processes  of  the  jaw,  of  parti- 
cular importance,  the  coronoid  or  horn-like  process,  for  the 
insertion  of  its  strong  muscles,  especially  of  the  temporal  mus- 
cle, and  the  condyloid  or  hinge  process,  by  which  it  is  jointed 
with  the  temporal  bone. 

4.  The  coronoid  process,  named  from  its  resemblance  to 
a horn,  is,  like  the  rest  of  the  jaw-bone,  flat  on  its  sides,  and 
turned  up  with  an  acute  angle,  very  sharp  at  its  point,  and  ly  ing 
exactly  under  the  zygoma,  or  temporal  arch.  The  temporal 
muscle  runs  under  this  arch,  and  lays  hold  on  the  coronoid  pro- 
cess ; not  touching  it  on  one  point  only,  but  grasping  it  on  every 
side,  and  all  round.  And  the  process  is  set  so  far  before  the 
articulation  of  the  jaw,  that  it  gives  the  muscle  great  power. 
This  process  is  so  defended  by  the  temporal  arch,  and  so  co- 
vered by  muscles,  that  it  cannot  be  felt  without. 

5.  The  condyloid  process,  or  the  articulating  process  of 
the  jaw,  is  behind  this,  and  is  formed  by  the  body  of  the  bone 
turned  up  at  its  angle.  This  also  is  of  the  same  flat  form  with 
the  rest  of  the  jaw.  The  condyle,  or  joint  of  the  jaw-bone,  is 
placed  upon  the  top  of  this  rising  branch.  The  condyle,  or 
articulating  head,  is  not  round,  but  flat,  of  a long  form,  and  set 
across  the  branch  of  the  jaw.  This  articulating  process  is  re- 
ceived into  a long  hollow  of  the  temporal  bone,  just  under  the 
root  of  the  zygomatic  process  ; so  that  by  the  long  form  of  the 
condyles,  and  of  the  cavity  into  which  it  is  received,  this  joint 
is  a mere  hinge,  not  admitting  of  lateral  nor  rotatory  motions., 
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At  least  of  no  wider  lateral  motions  than  those  which  are  ne- 
cessary in  grinding  the  food;  but  the  hinge  of  the  jaw  is  a 
complex  and  very  curious  one,  which  shall  be  explained  in  its 
proper  place. 

6.  The  alveolar  process,  or  the  long  range  of  sockets 
for  the  teeth,  resembles  that  of  the  upper  jaw.  The  jaw,  as 
the  body  grows,  is  slowly  increasing  in  length,  and  the  teeth 
are  added  in  proportion  to  the  growth  of  the  jaws.  When  the 
jaws  have  acquired  their  full  size,  the  sockets  are  completely 
filled  ; the  lips  are  extended,  and  the  mouth  is  truly  formed. 
In  the  decline  of  life,  the  teeth  fall  out,  and  the  sockets  are  re- 
absorbed, and  carried  clean  away,  as  if  they  had  never  been  ; 
so  that  the  chin  projects,  the  cheeks  become  hollow,  and  the 
lips  fall  in,  the  surest  marks  of  old  age. 

The  successive  changes  of  the  form  of  the  jaw  are  worthy 
of  being  mentioned  once  more  ; first,  That  in  the  child,  the 
jaw  consists  of  two  bones,  which  are  joined  slightly  together 
in  the  chin.  This  joining,  or  symphysis,  as  it  is  called,  is 
easily  hurt,  so  that  in  preternatural  labours  it  is,  according  to 
the  common  method  of  pulling  by  the  chin,  always  in  danger, 
and  often  broken.  During  childhood  the  processes  are  blunt, 
and  short,  do  not  turn  upwards  with  a bold  and  acute  angle, 
but  go  off  obliquely  from  the  body  of  the  bone.  The  teeth  are 
not  rooted,  but  sticking  superficially  in  the  alveolar  process  ; 
and  another  set  lie§  under  them,  ready  to  push  them  from  the 
jaws. 

Secondly,  That  in  youth,  the  alveolar  process  is  extending, 
the  teeth  are  increasing  in  number.  The  coronoid  and  articu- 
lating processes  are  growing  acute  and  large,  and  are  set  off  at 
right  angles  from  the  bone.  The  teeth  are  now  firmly  rooted  ; 
for  the  second  set  has  come  up  from  the  substance  of  the  jaw. 

Thirdly,  In  manhood,  the  alveolar  process  is  still  more 
elongated.  The  dentes  sapientise  are  added  to  the  number  of 
the  teeth  ; but  often,  by  this,  the  jaw  is  too  full,  and  this  last 
tooth  coming  up  from  the  backmost  part  of  the  alveolar  process 
in  either  jaw,  it  sometimes  happens,  that  the  jaw  cannot  easilv 
close  ; the  new  tooth  gives  pain  ; it  either  corrupts,  or  it  needs 
to  be  drawn. 

Fourthly,  In  old  age,  the  jaw  once  more  falls  flat ; it  shrinks 
according  to  the  judgment  by  the  eye,  to  half  its  size  ; the 
sockets  are  absorbed,  and  conveyed  away  ; and  in  old  age  the 
coronoid  process  rises  at  a more  acute  angle  from  the  skull, 
and  by  the  falling  down  of  the  alveolar  process,  the  coronoid 
profess  seems  increased  in  length. 
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HOLES. — -The  holes  of  the  lower  jaw-bone  are  chiefly 
two. 

1.  A large  hole  on  the  inner  side,  and  abovethe  angle  of 
the  jaw,  just  at  the  point  where  these  two  branches,  the  con- 
dyloid and  the  coronoid  processes  part.  A wide  groove  from 
above  downwards,  leads  to  the  hole  ; and  the  hole  is,  as  it 
were,  defended  by  a small  point,  or  pike  of  bone,  rising  up 
from  its  margin.  This  is  the  great  hole  for  admitting  the 
"lower  maxillary  nerve  into  the  hollow  of  the  j aw,  where 
it  goes  round  within  the  circle  of  the  jaw,  distributing  its 
nerves  to  all  the  teeth.  But  at  the  point  where  this  chief 
branch  of  the  nerve  goes  down  into  the  jaw,  another  branch  of 
the  nerve  goes  forward  to  the  tongue.  And  as  nerves  make  an 
impression  as  deep  as  that  of  arteries  in  a bone,  we  find  here 
two  grooves,  first,  One  marking  the  place  of  the  great  nerve^ 
as  it  advances  towards  its  hole  ; and,  secondly,  A smaller 
groove,  marking  the  course  of  the  lesser  branch,  as  it  leaves  the 
trunk,  and  passes  this  hole  to  go  forward  to  the  tongue. 

Along  with  this  nerve,  the  lower  maxillary  artery,  a large 
branch,  enters  also  by  the  hole  ; and  both  the  nerve  and  artery, 
after  having  gone  round  the  canal  of  the  jaw,  emerge  again 
upon  the  chin. 

2.  The  second  hole  of  the  lower  jaw  is  that  on  the  side  of  the 
chin,  about  an  inch  from  the  point  which  permits  the  remains 
of  the  great  nerve  and  arterv  (almost  expended  upon  the  teeth) 
to  come  out  upon  the  chin  ; it  is  named  the  mental  hole. 


CHAP.  V. 

OF  THE  TRUNK . 

OR, 

THE  SPINE,  THORAX,  AND  PELVIS. 

THE  SPINE. 

The  spine  is  so  named  from  certain  projecting  points  of 
each  bone,  which  standing  outwards  in  the  back,  form  a con- 
tinued ridge ; and  the  appearance  of  continuity  is  so  com- 
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plete,  that  the  whole  ridge  is  named  spine,  which,  in  common 
language,  is  spoken  of  as  a single  bone.  This  long  line  con- 
sists of  twenty-four  distinct  bones,  named  vertebras,  from  the 
Latin  vertere,  to  turn.  They  conduct  the  spinal  marrow, 
secure  from  harm,  the  whole  length  of  the  spine  ; and  support 
the  whole  weight  of  the  trunk,  head  and  arms  ; they  perform 
at  certain  points,  the  chief  turnings  and  bendings  of  the  body  ; 
and  do  not  suffer  under  the  longest  fatigue,  or  the  greatest 
weight  which  the  limbs  can  bear.  Hardly  can  any  thing  be 
more  beautiful  or  surprising  than  this  mechanism  of  the  spine, 
where  nature  has  established  the  most  opposite  and  inconsist- 
ent functions  in  one  set  of  bones  ; for  these  bones  are  so  free 
in  motion,  as  to  turn  continually,  yet  so  strong  as  to  support 
the  whole  weight  of  the  body  ; and  so  flexible  as  to  turn 
quickly  in  all  directions,  yet  so  steady  within,  as  to  contain 
and  defend  the  most  material  and  the  most  delicate  part  of  the 
nervous  system. 

The  vertebrae  are  arranged  according  to  the  neck,  back,  and 
loins,  and  the  number  of  pieces  corresponds  with  the  length  of 
these  divisions.  The  vertebrae  of  the  lo  ins  are  five  in  num- 
ber, very  large  and  strong,  and  bearing  the  whole  weight  of 
the  body.  Their  processes  stand  out  very  wide  and  free,  not 
entangled  with  each  other  ; and  perform  the  chief  motions  of 
the  trunk.  The  vertebrae  of  the  back  are  twelve  in  number. 
They  also  are  big  and  strong,  yet  smaller  than  those  of  the 
loins  ; their  processes  are  laid  over  each  other  ; each  bone  is 
locked  in  with  the  next,  and  embarrassed  by  its  connection 
with  the  ribs  ; this  is  therefore  the  steadiest  part  of  the  spine, 
a very  limited  motion  only  is  allowed.  The  vertebrae  of  the 
neck  are  seven  in  number  ; they  are  more  simple,  and  like 
rings  ; their  processes  hardly  project ; they  are  very  loose  and 
free  ; and  their  motions  are  the  widest  and  easiest  of  all  the 
spine. 

The  seven  vertebrae  of  the  neck,  twelve  of  the  back,  and 
five  of  the  loins,  make  twenty-four  in  all,  which  is  the  regu- 
lar proportion  of  the  spine.  But  the  number  sometimes  va- 
ries according  to  the  proportions  of  the  body  ; for  where  the 
loins  are  long,  there  are  six  vertebrae  of  the  loins,  and  but 
eleven  in  the  back  ; or  the  number  of  the  pieces  in  the  back 
is  sometimes  increased  to  thirteen  ; or  the  neck,  according  as 
it  is  long  or  short,  sometimes  has  eight  pieces,  or  sometimes 
only  six. 

General  description  of  a vertebra. — The  general 
form,  processes,  and  parts  of  the  vertebra,  are  best  exempli- 
fied in  a vertebra  of  the  loins  : for  in  it  the  bodv  is  large,  the 
Vox.  I,  I 
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processes  are  right  liued,  large,  and  strong ; the  joint  is  com- 
plete, and  all  its  parts  are  verv  strongly  marked.  Every 
vertebra  consists  of  a body,  which  is  firm  for  supporting  the 
weight  cl  the  bodv,  and  hollow  behind,  for  transmitting  the 
spinal  marrow;  of  two  articulating  processes  above,  and  two 
below,  by  which  it  is  jointed  with  the  bones  which  are  abovc- 
and  below  it;  of  two  transverse  processes,  which  stand  out 
from  either  side  of  the  bone,  to  give  hold  and  purchase  to 
those  muscles  which  turn  the  spine  ; and  of  one  process,  the 
spinous  process,  which  stands  directly  backwards  from  the 
middle  of  the  bone  ; and  these  processes  being  felt  in  distinct 
points  all  the  way  down  the  back,  give  the  whole  the  appear-- 
ance  of  a ridge  ; whence  it  has  the  name  of  spine. 

1.  The  body  of  the  vhRT)  bra  is  a large  mass  of  soft  and 
spongy  bone  ; it  is  circular  before,  and  flat  upon  the  sides.  It 
is  hollowed  into  the  form  of  a crescent  behind,  to  give  the 
shape  of  that  tube  in  which  the  spinal  marrow  is  contained. 
The  body  has  but  a very  thin  scaly  covering  for  its  thick  and 
spongy  substance.  It  is  tipped  with  a harder  and  prominent 
ring  above  and  below,  as  a sort  of  defence,  and  within  the 
ring  the  bod}-  of  the  vertebra  is  hollowed  out  into  a sort  of  su- 
perficial cup,  which  receives  the  ligamentous  substance  by 
which  the  two  next  vertebrae  are  joined  to  it  ; so  that  each  ver- 
tebra goes  upon  a pivot,  resembles  the  ball  and  socket-joints  : 
and  in  many  animals  it  is  distinctly  a joint  of  this  kind. 

1.  The  body  is  the  main  part  of  the  vertebra  to  which  all 
the  other  processes  are  to  be  referred  ; it  is  the  centre  of  the 
spine,  and  bears  chiefly  the  weight  of  the  body  : it  is  large  in 
the  loins,  where  the  weight  of  die  whole  rests  upon  it,  and 
where  the  movements  are  rather  free  ; it  is  smaller  in  the  ver- 
tebrae of  the  back,  where  there  is  almost  no  motion,  and  less 
weight ; and  in  the  vertebrae  of  the  neck,  there  is  hardly  any 
body  ; the  vertebra;  being  joined  to  each  other  chiefly  by  the 
articulating  processes. 

2.  The  AkTicuLATiNG  process  is  a small  projection, 
standing  out  obliquely  from  the  body  of  the  vertebra,  with  a 
smooth  surface,  by  which  it  is  joined  to  the  articulating  pro- 
cess of  the  next  bone  ; for  each  vertebra  has  a double  articula- 
tion ; with  that  above  and  with  that  below.  The  bodies  of 
the  vertebras  are  united  to  each  other  by  a kind  of  ligament, 
which  forms  a more  fixed,  and  rather  an  elastic  joining  ; and 
they  are  united  again  by  the  articulating  processes  ; which 
makes  a very  moveable  iointof  the  common  form.  The  arti- 
culating  processes  are  sometimes  named  oblique  processes, 
because  they  stand  rather  obliquely.  The  upper  ones  are  na- 
med the  ascending  oblique  processes,  and  the  two  lower  ones 
are  named  the  inferior  or  descending  oblique  processes. 
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3.  The  spinous  processes  are  those  which  project  directly 
backwards,  whose  points  form  the  ridge  of  the  back,  and 
whose  sharpness  gives  the  name  to  the  whole  column.  The 
body  of  each  vertebra  sends  out  two  arms,  which,  meeting 
behind,  form  an  arch  or  canal  for  the  spinal  marrow  ; and 
from  the  middle  of  that  arch,  and  opposite  to  the  body,  the 
spinous  process  projects.  Now  these  spinous,  and  the  trans- 
verse processes,  are  so  many  handles  and  levers  by  which  the 
spine  is  to  be  moved  : which,  by  their  bigness,  give  a firm 
hold  to  the  muscles  ; and,  by  their  length,  give  them  a pow- 
erful lever  to  work  their  effects  by.  The  spinous  processes, 
then,  are  for  the  insertion  of  these  muscles  which  extend  and 
raise  the  spine. 

4.  The  transverse  processes  stand  out  from  the  sides 
of  the  arms  or  branches  which  form  this  arch.  They  stand 
out  at  right  angles,  or  transversely  from  the  body  of  the  bone' ; 
and  they  also  are  as  levers,  and  long  and  powerful  ones  for 
moving  and  turning  the  spine.  Perhaps  their  chief  use  is  not 
for  turning  the  vertebrae  ; for  there  is  no  provision  for  much  of 
a lateral  motion  in  the  lower  part  of  the  spine,  but  the  muscles' 
which  are  implanted  into  these  are  more  commonly  used  in  as- 
sisting those  which  extend  and  raise  the  spine. 

These,  and  all  the  processes,  are  more  distinct,  prominent, 
and  strong,  more'  direct,  and  larger  in  the  loins,  and  more 
easily  understood,  than  in  the  vertebrae  of  any  other  class. 
But  this  prepares  only  for  the  description  of  the  individual 
vertebrae,  where  wTe  find  a variety  proportioned  to  the  various 
offices,  and  to  the  degrees  of  motion  which  each  class  has  to 
perform. 

Of  the  vertebra  of  the  loins. — I have  chosen  to  re- 
present the  general  torm  of  a vertebra,  by  describing  one  from 
the  loins,  because  of  the  distinctness  with  which  all  its  parts 
are  marked.  In  the  lumbar  vertebrae,  the  perpendicular  height 
of  the  body  is  short  ; the  intervertebral  substance  is  thicker 
than  in  the  other  parts  of  the  spine  : and  the  several  processes 
stand  off  from  each  other  distinct  and  clear  ; all  v'hich  are  pro- 
visions for  a freer  motion  in  the  loins. 

The  body  of  a lumbar  vertebra  is  particularly  large,  thick, 
and  spongy  ; and  its  thin  outer  plate  is  perforated  by  many 
arteries  going  inwards  to  nourish  this  spongy  substance  of  the 
bone.  The  length  of  the  body  is  an  inch,  and  the  intersticial 
cartilage  is  nearly  as  long  : so  that  the  vertebne  of  the  loins 
present  to  the  eye,  looking  from  within  the  bodv,  a large  thick 
and  massy  column,  fit  for  supporting  so  great  a weight. 
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The  spinous  process  is  short,  big,  and  strong.  It  runs 
horizontally  and  directly  backwards  from  the  arch  of  the  spi- 
nal marrow.  It  is  flattened,  and  about  an  inch  in  breadth  ; 
and  it  is  commonly  terminated  by  a lump  or  knob,  indicating 
the  great  strength  of  the  muscles  which  belong  to  it,  and  the 
secure  hold  which  they  have. 

The  transverse  process  is  also  short,  direct,  and  very 
strong  ; going  off  horizontally  from  the  side  of  the  bone  ; ter- 
minated like  the  spinous,  by  a knotty  point,  where  large  mus- 
cles are  implanted. 

The  articulating  processes  of  the  lumbar  vertebrae 
stand  so  directly  upwards  and  downwards,  that  the  name  of 
oblique  processes  cannot  be  applied  here. 

Of  the  vertebra  of  the  back. — The  character  of  the 
vertebrae  of  the  back  is  directly  opposite  to  that  of  the  loins. 
The  BODit  s of  the  vertebrae  are  still  large  to  support  the  great 
weight  of  the  trunk  ; but  they  are  much  longer  than  in  the 
loins,  and  their  intervertebral  substance  is  thin,  for  there  is 
little  motion  here.  The  spinous  processes  in  the  vertebrae 
of  the  back,  are  very  long  and  aquiline.  They  are  broad  at 
their  basis,  and  very  small  or  spinous  at  their  further  end  ; 
and  in  place  of  standing  perpendicularly  out  from  the  body, 
they  are  so  bent  down,  that  they  do  not  form  a prominent  nor 
unsightly  spine,  but  are  ranged  almost  in  a perpendicular  line  ; 
that  is,  laid  over  each  ot]ier,  like  the  scales  of  armour,  the  one 
above  touching  the  one  below,  by  which  the  motions  of  these 
vertebrae  are  still  further  abridged.  And,  lastly,  the  trans- 
verse PR'ocEsst  s,  which  are  short  and  knobby,  in  place  of 
standing  free  and  clear  out,  like  those  of  the  loins,  are  tra- 
melled  and  restricted  from  motion,  by  their  connexion  with 
the  ribs  ; for  the  ribs  are  not  merely  implanted  upon  the  bodies 
of  the  dorsal  vertebrae,  but  they  are  further  attached  firmly  by 
ligaments,  and  by  a regular  joint  to  the  transverse  process  of 
each  vertebra.  Now  the  rib  being  fixed  to  the  body  of  one 
vertebra,  and  to  the  transverse  process  of  the  vertebra  below, 
the  motions  of  the  vertebrae  are  much  curbed.  And  we  also 
get  another  mark  by  which  the  dorsal  vertebrae  may  be  known, 
viz.  that  each  vertebra  bears  two  impressions  of  the  rib  that 
was  joined  to  it,  one  on  the  flat  side  of  its  body,  and  the  other 
on  the  forepart  of  its  transverse  process. 

Of  the  vertebrae  of  the  neck. — The  vertebrae  of  the  neck 
depart  still  farther  from  the  common  form.  Their  bodies  are 
flattened  on  their  foreparts,  so  as  to  make  a flat  surface  on 
•fcvhich  the  windpipe  and  gullet  lie  smooth.  The  body  is  very 
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small  in  all  the  vertebrae  of  the  neck.  In  the  uppermost  of  the 
neck  there  is  absolutely  no  body ; and  the  next  to  that  has  not  a 
body  of  the  regular  and  common  form.  There  is  not  in  the 
vertebrae  of  the  neck,  as  in  those  of  the  loins,  a cup  or  hollow 
for  receiving  the  intervertebral  substance,  but  the  surfaces  of 
the  body  are  flat  or  plain,  and  the  articulating  processes  are 
oblique,  and  make  as  it  were  one  articulation  with  the  bod)- ; 
for  the  lower  surface  of  the  body  being  not  hollow,  but  plain, 
and  inclined  forwards,  and  the  articulating  processes  being  also 
plain,  and  inclined  backwards,  the  two  surfaces  are  opposed 
to  each  other,  and  the  one  prevents  the  vertebrae  from  sliding 
forwards,  and  the  other  prevents  it  from  sliding  backwards, 
while  a pretty  free  and  general  motion  is  allowed.  The  spin- 
ous processes  of  the  neck  are  for  the  insertion  of  many  mus- 
cles, and  therefore  they  are  split.  This  bifurcation  of  the  spin- 
ous process  is  not  absolutely  peculiar  to  the  cervical  vertebrae ; 
for  sometimes,  though  rarely,  the  others  are  so  : and  it  is  only 
in  the  middle  of  the  neck  that  even  they  are  forked  ; for  the 
first  vertebra  is  a plain  ring,  without  any  transverse  process, 
because  there  are  few  muscles  attached  to  it ; and  the  last 
vertebra  of  the  neck  is  scarcely  bifurcated,  approaching  to  the 
nature  of  the  dorsal  vertebrae  ; for  it  is  long  and  aquiline  ; is 
depressed  towards  the  back,  and  is  so  much  longer  than  the 
others,  as  to  be  distinguished  by  the  name  of  vertebra  pro- 

jMINENS. 

The  transverse  processes  of  the  neck  are  also  bifurcated, 
because  there  are  a great  many  small  muscles  inserted  into  them 
also.  But  the  most  curious  peculiarity  of  the  transverse  pro- 
cesses is,  that  each  of  them  is  perforated  for  the  transmission 
of  the  great  artery,  which  is  named  vertebral  artery,  be- 
cause it  passes  through  these  holes  in  the  vertebrae  which  form, 
altogether  a bony  canal  for  the  artery.  This  artery,  which  is 
defended  with  so  much  care,  is  one  of  the  chief  arteries  of  the 
brain,  for  there  are  two  only  ; and  often  when  the  other,  the 
carotid,  has  been  obstructed,  this  continues  to  perform  its 
office. 

So  that  the  character  of  these  cervical  vertebras  is,  that  they 
are  calculated  for  much  free  motion  : and  the  marks  by  which 
they  are  distinguished  are,  that  the  bodies  are  particularly 
small ; the  articulating  processes  oblique,  with  regard  to  their 
position,  and  almost  plain  on  their  surface  : the  spinous  process, 
which  is  wanting  in  the  uppermost  vertebra,  is  short  and  forked 
in  all  the  lower  ones  ; the  transverse  process  also,  is  forked  ; 
and  the  transverse  processes  of  all  the  vertebne,  except  per- 
haps the  first,  are  perforated  near  their  extremities  with  the 
large  hole  o(  the  vertebral  artery. 
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ATLAS  AND  DENTATUS.— But  among  these  verte- 
bra of  the  neck,  two  are  to  be  particularly  distinguished,  as  of 
greater  importance  than  all  the  rest ; for  though  the  five  lower 
vertebra  of  the  neck  be  ossified  and  fixed,  if  but  the  two  upper- 
most remain  free,  the  head,  and  even  the  neck,  seems  to  move 
with  perfect  ease. 

The  first  vertebra  is  named  atlas,  perhaps,  because  the 
globe  of  the  head  is  immediately  placed  upon  it ; the  second  is 
named  dentatus,  or  axis,  because  it  has  an  axis  or  tooth-like 
process  upon  which  the  first  turns. 

The  atlas  has  not  the  complete  form  of  the  other  vertebrae 
of  the  neck,  for  its  processes  are  scarcely  distinguishable  : it 
has  no  bod)’,  unless  its  two  articulating  processes  are  to  be 
reckoned  as  a body  : it  is  no  more  than  a simple  ring  ; it  has 
no  spinous  process ; and  its  transverse  process  is  not  forked. 
The  body  is  entirely  wanting : in  its  place,  the  vertebra  has  a 
flat  surface  looking  backwards,  which  is  smooth  and  polished 
by  the  rolling  of  the  tooth-like  process  ; there  is  also  a sharp 
point  rising  perpendicularly  upwards  towards  the  occipital 
bone,  and  this  point  is  held  to  the  edge  of  the  occipital  hole  by 
a strong  ligament.#  The  smooth  mark  of  the  tooth-like  process 
is  easily  found  ; and  upon  either  side  of  it  there  projects  a small 
point  from  the  inner  circle  of  the  ring.)!  These  two  points 
have  a ligament  extended  betw’ixt  them,  called  the  transverse 
ligament ; which,  like  a bridge,  divides  the  ring  into  two 
openings  ; one,  the  smaller,  for  lodging  the  tooth-like  process, 
embracing  it  closely  ; the  greater  opening  is  for  the  spinal 
marrow  : tire  ligament  confines  the  tooth-like  process ; and 
when  the  ligament  is  burst  by  violence,  (as  has  happened.,)  the- 
tooth-like  process,  broken  loose,* presses  upon  the  spinal  mar- 
row ; the  head,  no  longer  supported  by  it,  falls  forward,  and 
the  patient  dies. 

The  articulating  process  may  be  considered  as  the  body 
of  this  vertebra  ; for  it  is  at  once  the  only  thick  part,  and  the 
only  articulating  surface.  This  broad  articulating  substance 
is  in  the  middle  of  each  side  of  the  ring  : it  has  two  smooth 
surfaces  on  each  side,  one  looking  upwards,  by  which  it  is 
joined  to  the  occiput ; and  one  looking  directly  downwards,  by 
which  it  is  joined  to  the  second  vertebra  of  the  neck.  The  two 
upper  articulating  surfaces  are  oval,  and  slightly  hollow  to  re- 
ceive the  occipital  condyles : they  are  also  oblique,  for  the  inner 
margin  of  each  dips  downwards  ; the  outer  margin  rises  up- 
wards ; and  the  fore  end  of  each  oval  is  turned  a little  towards 
its  fellow.  Now,  by  the  obliquityof  the  condyles,  and  this  ob- 
liquity of  the  sockets  which  receive  them,  all  rotatory  motion 
is  prevented  ; and  the  head  performs,  by  its  articulations  with 
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the  first  vertebra  or  atlas,  only  the  nodding  motions  ; and  when 
it  rolls,  it  carries  the  first  vertebra  along  with  it,  moving  round 
the  tooth-like  process  of  the  dentatus.  The  articulation  with 
the  head  is  a hinge  joint  in  the  strictest  sense  : it  allows  of  no 
other  motion  than  that  backwards  and  forwards.  The  nod- 
ding motions  are  performed  by  the  head  upon  the  atlas  ; the 
rotatory  motions  are  performed  by  the  atlas  moving  along  with 
the  head,  turning  upon  the  tooth-like  process  of  the  dentatus. 

Now  the  upper  articulating  surface  of  the  atlas  is  hollowed 
to  secure  the  articulation  with  the  head  ; but  the  lower  articu- 
lation, that  with  the  dentatus,  being  secured  already  by  the 
tooth-like  process  of  that  bone,  no  other  property  is  required 
in  the  lower  articulating  surface  of  the  atlas,  than  that 
it  should  glide  with  perfect  ease  : for  which  purpose  it  is 
plain  and  smooth  ; it  neither  receives,  nor  is  received  into  the 
dentatus  by  any  hollow,  but  lies  flat  upon  the  surface  of  that 
bone  It  is  also  evident,  that  since  the  office  of  the  atlas  is  to 
turn  along  with  the  head,  it  could  not  be  fixed  to  the  dentatus, 
in  the  common  way,  by  a body  and  by  intervertebral  substance  : 
and  since  the  atlas  attached  to  the  head  moves  along  with  it, 
turning  as  upon  an  axis,  it  must  have  no  spinous  process  : 
for  the  projection  of  a spinous  process  must  have  prevented  its 
turning  upon  the  dentatus,  and  would  even  have  hindered,  in 
some  degree,  the  nodding  of  the  head,  therefore  the  atlas  has 
a simple  ring  behind,  and  has  only  a small  knob  or  button 
where  the  spinous  process  should  he.  The  transverse  pro- 
cess is  not  forked,  but  it  is  perforated  with  a large  hole  for  the 
vertebral  artery  ; and  the  alter}?  to  get  into  the  skull  makes  a 
wide  turn,  lying  flat  upon  the  bone,  by  which  there  is  a slight 
hollow  or  impression  of  the  artery,  which  makes  the  ring  of 
the  vertebra  exceedingly  thin. 

But  the  form  of  the  dentatus  best  explains  these  peculiarities 
of  the  atlas,  and  this  turning  of  the  head. 

The  dentatus  or  axis,  is  so  named  from  its  projecting 
point,  which  is  the  chief  characteristic  of  this  bone.  When 
the  dentatus  is  placed  upright  before  us,  we  observe,  1.  That 
it  is  most  remarkably  conical ; rising  all  the  way  upwards,  by 
a gradual  slope,  to  the  point  of  its  tooth-like  process.  2.  That 
the  ring  of  the  vertebra  is  very  deep,  that  is,  very  thick  in  its 
substance  ; and  that  the  opening  of  the  ring  for  transmitting 
the  spinal  marrow  is  of  a triangular  form.  3.  That  its  spinous 
process  is  short,  thick,  and  forked  ; and  that  it  is  turned  much 
downwards,  so  as  not  to  interfere,  in  any  degree,  with  the  rota- 
tion of  the  atlas.  4.  That  its  tooth-like  process,  from  which 
the  bone  is  named,  is  very  large,  about  an  inch  in  length : very 
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thick,  like  the  little  finger  ; that  it  is  pointed  ; and  that  from 
this  rough  point  a strong  ligament  goes  upwards,  by  which 
the  tooth  is  tied  to  the  great  hole  of  the  occipital  bone.  We 
also  observe  a neck  or  collar,  or  smaller  part,  near  the  root  of 
the  tooth-like  process,  where  it  is  grasped  by  the  ring  of  the 
atlas  ; while  the  point  swells  out  a little  above  ; so  that  with- 
out the  help  of  ligaments  it  is  almost  locked  in  its  place  : we 
find  this  ne'clc  particularly  smooth,  for  it  is  indeed  upon  this 
collar  that  the  head  continually  turns.  And,  5.  We  see  on 
cither  side  of  this  tooth-like  process  a broad  and  flat  articulat- 
ing surface,  one  on  either  side.  These  articulating  surfaces 
are  placed  like  shoulders  ; and  the  atlas  being  threaded  by  the 
tooth-like  process  of  the  dentatus,  is  set  flat  down  upon  the 
high  shoulders  of  this  bone,  and  there  it  turns  and  performs 
all  the  rotatory  motions  of  the  head* 

OF  THE  MEDULLARY  TUBE,  AND  THE  PAS- 
SAGE OF  THE  NERVES. — All  the  vertebra  Conjoined 
make  a large  canal  of  a triangular  or  roundish  form,  in  which 
the  spinal  marrow  lies,  giving  off  and  distributing  its  nerves 
to  the  neck,  arms,  and  legs  : and  the  whole  course  of  the  ca- 
nal is  rendered  safe  for  the  marrow,  and  very  smooth  by  lining 
membranes ; the  outermost  of  which  is  of  a leather-like 
strength  and  thickness,  and  serves  this  double  purpose,  that 
it  is  at  once  a hollow  ligament,  the  whole  length  of  the  spine 
upon  which  the  bones  are  threaded,  and  by  which  each  indi- 
vidual bone  is  tied  and  fixed  to  the  next  ; and  it  is  also  a vagina 
or  sheath  which  contains  the  spinal  marrow,  and  which  is  be- 
dewed on  its  internal  surface  with  a thin  exudation,  keeping 
the  sheath  moist  and  soft,  and  making  the  enclosed  marrow' 
lie  easy  and  safe. 

All  down  the  spine  this  spinal  medulla  is  giving  off  its 
nerves.  One  nerve  passes  from  it  at  the  interstice  of  each 
vertebra;  so  that  there  are  twenty -four  nerves  of  the  spine; 
or  rather  forty-eight  nerves,  twenty-four  being  given  towards 
each  side.  These  nerves  pass  each  through  an  opening  or 
small  hole  in  the  general  sheath,  and  then  they  pass  through 
the  interstice  of  each  vertebra  ; so  that  there  is  no  hole  in  the 
bone  required,  but  the  nerve  escapes  by  going  under  the  arti- 
culating process.  This,  indeed,  is  converted  into  something 
like  a hole  when  the  two  contiguous  vertebra  is  joined  to 
each  other. 

THE  INTERVERTEBRAL  SUBSTANCE.— The  in- 
tervertebral substance  is  that  tvhich  is  interposed  betwixt  the 
bodies  of  two  adjoining  vertebra,  and  which  is  (at  least  in  the 
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loins)  nearly  equal  in  thickness  to  the  body  of  the  vertebra  to 
which  it  belongs.  We  give  it  this  undefined  name,  because 
there  is  nothing  in  the  human  system  to  which  it  is  entirely 
similar ; for  it  is  not  ligament,  nor  is  it  cartilage,  but  it  is 
commonly  defined  to  be  something  of  an  intermediate  nature. 
It  is  a soft  and  pliant  substance,  which  is  curiously  folded  and 
returned  upon  itself,  like  a rolled  bandage  with  folds,  gradu- 
ally softer  towards  the  centre,  and  with  the  rolled  edges  as  if 
cut  obliquely  into  a sort  of  convex.  The  cut  edges  are  thus 
turned  towards  the  surface  of  the  vertebra,  to  which  the  in- 
tervertebral substance  belongs  : it  adheres  to  the  face  of  each 
vertebra,  and  it  is  confined  by  a strong  ligament  all  round. 
And  this  substance,  though  it  still  keeps  its  hold  on  each  of 
the  two  vertebra;  to  which  it  belongs  ; though  it  permits  no 
true  motion  of  one  bone  on  another,  but  only  by  a twisting  of 
its  substance  ; yields,  nevertheless,  easily  to  whichever  side 
we  incline,  and  returns  in  a moment  to  its  place  by  a very  pow- 
erful resilition.  This  perfect  elasticity  is  the  chief  characte- 
ristic and  virtue  of  this  intervertebral  substance  ; whose  pro- 
perties indeed  are  best  explained  by  its  uses  ; for  in  the  bend- 
ings of  the  body,  it  yields  in  a very  considerable  degree,  and 
rises  on  the  moment  that  the  weight  or  the  force  of  the  mus- 
cles is  removed.  In  leaping,  in  shocks,  or  in  falls,  its  elasti- 
city prevents  any  harm  to  the  spine,  while  other  less  important 
joints  are  luxated  and  destroyed.  During  the  day,  it  is  con- 
tinually yielding  under  pressure  ; so  that  we  are  an  inch  taller 
in  the  morning  than  at  night  ; we  are  shorter  in  old  age  than  in 
youth  ; and  the  aged  spine  is  bended  forwards  by  the  yield- 
ing of  this  part.  These  curious  facts  were  first  observed  by  a 
sort  of  chance,  and  have  since  been  ascertained  with  particu- 
lar care. 

Since  pressure,  in  length  of  years,  shortens  the  forepart  of 
the  column  of  the  spine,  and  makes  the  body  stoop,  any  undue 
inclination  to  either  side  will  cause  distortion  : the  substance 
yields  on  one  side,  and  rises  on  the  other ; and  at  last  the  same 
change  happens  in  the  bones  also,  and  the  distortion  is  fixed, 
and  not  to  be  changed.  This  is  peculiarly  apt  to  happen  with 
children  whose  bones  are  growing,  and  whose  gristles  and  in- 
tervertebral substances  are  peculiarlv  soft  ; so  that  a tumour 
on  the  head  or  jaw,  which  makes  a boy  carry  his  head  on  one 
side,  or  constant  stooping,  such  as  is  used  by  a girl  in  working 
at  the  tambour,  or  the  carrying  of  a weakly  child  always  on 
one  arm  by  a negligent  or  awkward  nurse,  will  cause  in  time  a 
fixed  incurable  distortion. 

We  are  now  qualified  to  understand  the  motions  of  the  ver- 
tebra;, and  to  trace  the  degree  ol  motion  in  each  individual 
Vol.  I.  K 
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class.  The  degrees  of  motion  vary  with  the  forms  of  the' 
vertebra  in  each  part  of  the  spine  : the  motion  is  freest  in  the 
neck;  more  limited  in  the  loins  ; and  in  the  back  (the  middle 
part  ot  the  spine)  scarcely  any  motion  is  allowed.  The  head 
performs  all  the  nodding  motions  upon  the  first  vertebra  of 
the  neck  : the  first  vertebra  of  the  neck  performs  again  all  the 
ipiick  and  short  turnings  of  the  head,  by  moving  upon  the 
dentatus  : all  the  lower  vertebrae  of  the  neck  are  also  tolerably 
free,  and  favour  these  motions  by  a degree  of  turning ; and 
all  the  bendings  of  the  neck  are  performed  by  them.  The 
dorsal  vertebrae  are  the  most  limited  in  their  movements  ; 
bending  chiefly  forwards  by  the  yielding  of  their  intervertebral 
substance.  The  vertebrae  of  the  loins  again  move  largely,  for 
their  intervertebral  substance  is  deep,  and  their  processes  quite 
unentangled  and  free.  To  perform  these  motions,  each  ver- 
tebra has  two  distinct  joints,  as  different  in  office  as  in  form  : 
first,  each  vertebra  is  fixed  to  those  above  and  below  by  the 
intervertebral  substance,  which  adheres  so  to  each  that  there 
is  no  true  motion : there  is  no  turning  of  any  one  vertebra 
upon  the  next  ; but  the  elasticity  of  the  intervertebral  sub- 
stance allows  the  bones  to  move  a little,  so  that  there  is  a ge- 
neral twisting  and  gentle  bending  of  the  whole  spine.  The 
second  joint  is  of  the  common  nature  with  the  other  joints  of 
the  body,  for  the  articulating  processes  are  faced  with  carti- 
lage, surrounded  with  a capsule,  and  lubricated  with  a mucus. 
And  I conceive  this  to  be  the  intention  of  the  articulating  pro- 
cesses being  produced  to  such  a length,  that  they  may  lap  over 
each  other  to  prevent  luxations  of  the  spine  ; and  they  must, 
of  course,  have  these  small  joints,  that  they  may  yield  to  this 
general  bending  of  the  spine. 

THORAX. 

Of  the  ribs. — The  ribs,  whose  office  it  is  to  give  form  to 
the  thorax,  and  to  cover  and  defend  the  lungs,  also  assist  in 
breathing  ; for  they  are  joined  to  the  vertebrae  by  regular  hin- 
ges, which  allow  of  short  motions,  and  to  the  sternum  by  car- 
tilages, which  yield  to  the  motion  of  the  ribs,  and  return  again 
when  the  muscles  cease  to  act. 

Each  rib,  then,  is  chai'acterised  by  these  material  parts  : a 
great  length  of  bone ; at  one  end  of  which  there  is  a head  for 
articulation  with  the  vertebrae,  and  a shoulder  or  knob  for  arti- 
culation with  its  transverse  process  ; at  the  other  end  there  is 
a point,  with  a socket  for  receiving  its  cartilage,  and  a carti- 
lage joined  to  it,  which  is  implanted  into  a similar  socket 


or  THE  TRUNK. 


In  the  side  of  the  sternum,  so  as  to  complete  the  form  of  the 
chest. 

The  ribs  are  twelve  in  number,  according  to  the  number  of 
the  vertebra  in  the  back.  Of  these  seven  are  named  true 
ribs,  because  their  cartilages  join  directly  with  the  sternum  ; 
and  five  are  named  false  ribs,  because  their  cartillages  are  not 
separately  nor  directly  implanted  into  the  sternum,  but  are 
joined  one  with  another  ; the  cartilage  of  the  lower  rib  being- 
joined,  and  lost  in  that  of  the  rib  above,  so  that  all  the  lower 
ribs  run  into  one  greater  cartilage.  But  there  is  still  another 
distinction,  viz.  that  the  last  rib,  and  commonly  also  the  rib 
above,  is  not  at  all  implanted  in  the  sternum,  but  is  loosely 
connected  only  with  the  muscles  of  the  abdomen,  whence  it  is 
named  the  loose  or  floating  rib. 

The  ribs  are,  in  general,  of  a flattened  form,  their  flat  sides 
being  turned  smooth  towards  the  lungs.  But  this  flatness  of 
the  rib  is  not  regular  ; it  is  contorted,  as  if  the  soft  rib  had 
been  seized  by  either  end,  and  twisted  betwixt  the  hands  r 
the  meaning  of  which  is,  to  accommodate  the  flatness  of  the 
rib  to  the  form  which  the  thorax  assumes  in  all  its  degrees  of 
elevation  ; for  when  the  rib  rises,  and  during  its  rising  through 
all  the  degrees  of  elevation,  it  still  keeps  its  flat  side  towards 
the  lungs.  Though  of  a flattened  form,  the  rib  is  a little 
rounded  at  its  upper  edge  ; is  sharp  and  cutting  at  its  lower 
edge  ; and  its  lower  edge  seems  double,  for  there  is  a groove 
made  there  by  the  intercostal  artery  and  nerve.  They  are 
named  intercostal,  from  lying  betwixt  the  ribs.  The  artery 
being  rather  within  the  rib,  is  defended  in  some  degree  by  its 
groove  ; the  lip  of  which  forms  the  lower  edge  of  the  rib  : 
but  still  this  artery  is  not  without  reach  of  the  knife,  in  some- 
surgical  operations.  We  are  careful,  therefore,  to  mark,  that 
it  runs  on  the  lower  edge  of  the  rib,  and  is  of  the  size  of  a 
crow-quill ; and  that,  if  it  be  wounded,  it  will  bleed  largely, 
from  its  nearness  to  the  greatest  artery  of  the  body  ; that 
it  is  easily  shunned,  by  keeping  the  knife  nearer  to  the  rib 
below. 

On  each  rib  we  find  the  following  parts  : 1.  The  head,  or. 
round  knob  by  which  it  is  joined  to  the  spine.  The  head  of 
each  rib  has  indeed  but  a small  articulating  surface ; but  that 
smooth  surface  is  double,  or  looks  two  ways.  For  the  head 
of  the  rib  is  not  implanted  into  the  side  of  one  vertebra  ; it  is. 
rather  implanted  into  the  interstice  betwixt  two  vertebra  ; the 
head  touching  both  vertebra  ; and  each  vertebra  bearing  the 
mark  of  two  ribs,  one  above,  and  one  below.  The  mark  of 
the  rib  is  on  the  edge  of  either  vertebra,  and  the  socket  may 
be  said  to  lie  in  the  intervertebral  substance  betwixt  them. 
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2.  The  neck  of  the  rib  is  a smaller  part,  immediately  be- 
fore the  head.  Here  the  rib  is  particularly  small  and  round. 

3.  About  an  inch  from  the  head,  there  is  a second  rising,  or 
bump,  the  articulating  surface,  by  which  it  touches  and  turns 
upon  the  transverse  process.  These  two  articulations  have 
each  a distinct  capsule  or  bag  ; each  is  a very  regular  joint ; 
and  the  degree  of  motion  of  the  rib,  and  direction  in  which  it 
moves,  may  be  easily  calculated,  from  the  manner  in  which  it 
is  jointed  with  the  spine.  For  the  two  articulating  surfaces  of 
the  rib  are  on  its  back  part  ; the  back  of  the  rib  is  simply  laid 
upon  the  side  of  the  spine  ; the  joints,  with  the  body  of  the 
vertebrae,  and  with  its  transverse  process,  are  in  one  line,  and 
form  as  if  but  one  joint ; so  that  the  rib  being  fixed  obliquely, 
and  at  one  end  only,  that  end  continues  firm,  except  in  turn- 
ing upon  its  axis  ; the  two  heads  roll  upon  the  body  of  the  ver- 
tebrae, and  upon  the  transverse  process  ; and  so  its  upper  end 
continues  fixed,  while  its  lower  end  rises  or  falls  ; and  as  the 
motion  is  in  a circle,  the  head  being  the  central  point,  moves 
but  little,  while  the  lower  end  of  the  rib  has  the  widest  range. 

4.  Just  above  the  second  articulating  surface,  there  is  a third 
tubercle,  which  has  nothing  to  do  with  the  joints,  but  is  in- 
tended merely  for  the  attachment  of  the  ligaments  and  muscles 
from  the  spine,  which  suspend  and  move  the  rib. 

5.  The  angle  of  the  rib  is  often  mentioned,  being  a common 
mark  for  the  place  of  surgical  operations.  There  is  a flatness 
of  the  thorax  behind,  forming  the  breadth  of  the  back  ; the 
sharpness  where  this  flatness  begins  to  turn  into  the  roundness 
of  the  chest,  is  formed  by  the  angles  of  the  ribs.  Each  rib  is 
round  in  the  place  of  its  head,  neck  and  tubercles  : it  grows 
flatter  a little,  as  it  approaches  the  angle  ; but  it  is  not  com- 
pletely flattened  till  it  has  turned  the  angle  which  is  the  proper 
boundary  betwixt  the  round  and  the  flat  parts  of  the  rib. 

It  is  very  evident  that  this  anatomy  of  the  ribs  is  neither 
difficult  nor  important.  It  is  in  some  degree  useful,  in  the 
more  advanced  parts  of  anatomy,  to  remember  the  names ; 
and  it  is  necessary,  even  in  speaking  the  common  language  of 
surgeons,  to  know  these  parts,  viz.  the  head  of  the  rib  ; the 
tubercle,  or  second  articulating  surface  ; the  angle,  or  turning 
forward  of  the  rib  ; the  upper  round,  and  the  lower  flat  edge  ; 
and  especially  to  remember  the  place  and  dangers  of  the 
intercostal  artery.  But  there  are  some  peculiarities  in  indi 
vidual  ribs  ; the  chief  of  which  are  these  : the  size  or  length 
of  the  ribs  gradually  decreases  from  the  first  to  the  last,  the 
first  being  exceedingly  short  and  circular,  the  lower  ones 
longer,  and  almost  right-lined  ; so  that  the  thorax  is  altogether 
of  a conical  shape,  the  upper  opening  so  small,  as  lust  to  per- 
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mit  the  trachea,  oesophagus,  and  great  vessels,  to  pass ; the 
lower  opening  so  large,  that  it  equals  the  diameter  of  the  ab- 
domen : the  first  rib  is  consequently  very  short  ; it  is  thick, 
strong,  and  of  a flattened  form  ; of  which  flatness  one  face 
looks  upwards,  and  another  downwards : and  the  great  axillary 
artery  and  vein  lie  upon  its  flat  upper  surface.  It  is  also  parti- 
cularly circular,  making  more  than  half  a circle  from  its  head 
to  the  extremity,  where  it  joins  the  sternum  ; it  has,  of  course, 
no  angle,  and  wants  the  distorted  twisting  of  the  other  ribs. 
The  second  rib  is  also  round,  like  the  first  rib.  The  eleventh 
and  twelfth,  or  the  floating  ribs,  are  exceedingly  small  and 
delicate  ; and  their  cartilage  terminates  in  an  acute  point,  un- 
connected with  the  sternum.  And,  lastly,  the  heads  of  the 
first,  and  of  the  eleventh  and  twelfth  ribs,  are  rounder  than 
any  of  the  others  ; for  these  three  have  their  heads  implanted 
into  the  flat  side  of  one  vertebra  only  ; while  all  the  others 
have  theirs  implanted  betwixt  the  bodies  of  two  vertebrae. 

The  cartilages  of  the  ribs  complete  the  form  of  the  thorax, 
and  form  all  the  lunated  edge  of  that  cavity  ; and  it  is  from 
this  cartilaginous  circle  that  the  great  muscle  of  the  diaphragm 
has  its  chief  origin,  forming  the  partition  betwixt  the  thorax 
and  the  abdomen.  The  farther  end  of  each  rib  swells  out 
thick  and  spongy,  and  has  a small  socket  for  lodging  the  carti- 
lage ; for  these  cartilages  are  not  joined  like  the  intervertebral 
substances  with  their  bones  ; but  there  is  a sort  of  joint  very 
little  moveable  indeed,  but  still  having  a rude  socket,  and  a 
strong  capsular  ligament,  and  being  capable  of  luxation  by  falls 
and  blows;  and  the  implantations  into  the  sternum  are  evidently 
by  fair  round  sockets,  which  are  easily  distinguished  upon  the 
two  edges  of  that  bone.  These  cartilages  may  be  enumerated 
thus  : The  cartilages  of  the  first  and  second  ribs  descend  to 
touch  the  sternum.  The  cartilage  of  the  third  rib  is  direct. 
The  cartilages  of  the  fourth,  fifth  and  sixth  ribs  rise  upwards, 
in  proportion  to  their  distance  from  this  central  one.  The  first 
five  ribs  have  independent  cartilages  ; the  eighth,  ninth  and 
tenth  ribs  run  their  cartilages  into  the  cartilage  of  the  seventh 
rib  ; and  the  eleventh  and  twelfth  ribs  have  their  cartilages 
small,  unconnected,  and  floating  loose. 

The  sternum.-— The  sternum  is  that  long  and  squared 
bone,  which  lies  on  the  forepa'rt  of  the  breast  over  the  heart, 
and  which  being  joined  by  the  cartilages  of  the  ribs,  completes 
the  cavity  of  the  chest ; it  is  for  completing  the  thorax,  and 
defending  the  heart ; for  a medium  of  attachment  to  the  ribs  ; 
and  lor  a fulcrum  or  point,  on  which  the  clavicles  may  roll. 

We  find  the  sternum  consisting  in  the  child  of  eight  distinct 
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pieces  ; which  run  together  in  the  progress  of  life  ; and  which 
in  old  age  are  firmly  united  into  one  : but  in  all  the  middle 
stage  of  life,  we  find  three  pieces  in  the  sternum,  two  of  which 
are  properly  bone,  the  third  remains  a cartilage  till  very  late 
in  life,  and  is  named  the  ensiform  cartilage,  from  its  sword- 
like point. 

It  is  found  to  have  eight  pieces,  even  in  the  child  of  six 
years  old  ; some  years  after,  it  has  but  five  or  six  ; at  last  but 
two  only  ; and  the  salient  white  lines,  which  traverse  the  bone, 
mark  where  the  intermediate  cartilages  have  once  been. 

1.  The  upper  piece  of  the  sternum  is  very  large,  roundish, 
or  rather  triangular,  resembling  the  form  of  the  heart  on  play- 
ing cards.  It  is  about  two  inches  in  length,  and  an  inch  and  a 
half  in  breadth  ; and  these  marks  are  easily  observed  ; the 
apex,  or  point  of  the  triangle,  is  pointed  downwards,  to  meet 
the  second  bone  of  the  sternum  : the  base  of  the  triangle, 
which  is  uppermost,  towards  the  root  of  the  throat  seems  a 
little  hollowed,  for  the  trachea  passing  behind  it : on  each  up- 
per comer,  it  has  a large  articulating  hollow,  into  which  the 
ends  of  the  collar  bones  are  received  ; (for  this  bone  is  the 
steady  fulcrum  upon  which  they  roll).  A little  lower  than 
this,  and  upon  its  side,  is  the  socket  for  receiving  the  short 
cartilage  of  the  first  rib  ; and  the  second  rib  is  implanted  in 
the  interstice  between  the  first  and  second  bone  of  the  ster- 
num ; so  that  one  half  of  the  socket  for  its  cartilage  is  found 
in  the  lower  part  of  this  bone,  and  the  other  half  in  the  upper 
end  of  the  next. 

2.  The  second  piece  of  the  sternum  is  of  a square  form ; 
very  long  and  flat ; and  composing  the  chief  length  of  the 
sternum  : for  the  first  piece  receives  only  the  cartilage  of  the 
first  rib,  and  one  half  of  the  second  ; but  this  long  piece  re- 
ceives, on  each  side  or  edge  of  it,  the  cartilages  of  eight  ribs  ; 
but  as  three  of  the  lower  cartilages  are  run  into  one,  there  are 
but  five  sockets  or  marks.  The  sockets  for  receiving  the  car- 
tilages of  the  ribs  are  on  the  edges  of  the  sternum  ; they  are 
very  deep  in  the  firm  substance  of  the  bone,  and  large  enough 
to  receive  the  point  of  the  finger  with  ease : and  whoever 
compares  the  size  and  deepness  of  these  sockets,  with  the 
round  heads  of  the  cartilages  which  enter  into  them,  will  no 
more  doubt  of  distinct  joints  here,  than  of  the  distinct  articu- 
lation of  the  vertebrae  with  each  other. 

3.  This  is  in  truth  the  whole  of  the  bony  sternum  ; and  what 
is  reckoned  the  third  piece,  is  a cartilage  merely,  and  con- 
tinues so  down  to  extreme  old  age.  This  cartilage,  which  ekes 
out  and  lengthens  the  sternum,  and  which  is  pointed  like  a 
sword,  is  thence  named  cartilago  mucronata,  the  pointed 
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cartilage  ; or  cartilago  enstformis,  or  xiphoides,  the 
sword-like  cartilage.  This  cartilaginous  point  extending 
downwards  over  the  belly,  gives  a sure  origin,  and  greater 
power  to  the  muscles  of  the  abdomen  ; and  that  without  em- 
barrassing the  motions  of  the  body.  But  this  cartilage,  which 
is  commonly  short  and  single  pointed,  is  sometimes  forked  ; 
sometimes  bent  inwards,  so  (it  has  been  thought)  as  to  occasion 
sickness  and  pain  ; and  in  one  case  was  found  oi  such  a length, 
as  to  reach  the  navel,  and  ossified  at  the  same  time,  so  as  to 
hinder  the  bending  of  the  body,  and  occasion  much  distress. 

The  sternum,  and  the  ribs,  and  all  the  chest,  stand  so  much 
exposed,  that  did  we  not  naturally  guard  them  with  the  hands, 
fractures  must  be  very  frequent ; but  indeed  when  they  are 
broken  and  beaten  in,  they  hurt  the  heart  or  lungs,  and  not  un- 
frequently  the  most  dreadful  consequences  ensue.  I have 
already  explained,  that  to  this  class  of  bones,  defending  the 
most  noble  viscera  (next  to  the  brain),  the  injuries  are  almost 
as  fatal  as  injuries  of  the  brain.  Often  by  a wheel  passing 
over  the  body,  the  sternum  is  broken  ; its  pieces  press  inwards 
upon  the  heart,  which  is  sometimes  burst;  but  more  com- 
monly the  patient  dies  a slow  and  miserable  death  ; for  the  in- 
flammation, which  begins  in  the  place  of  the  wound,  is  ex- 
tended to  the  lungs ; is  propagated  still  onwards  to  the  heart  ; 
and  the  heart  being  once  inflamed,  there  comes  anxiety,  op- 
pression, faintings,  and  palpitations  ; anxious  breathing ; 
quick  and  interrupted  pulse  ; still  more  frequent  faintings,  and 
then  death.  The  ribs  cover  more  properly  the  lungs  ; where 
the  wound  or  inflammation  is  not  always  fatal : for  the  wound 
by  the  point  of  the  rib  is  no  deeper  than  just  to  puncture  the 
lungs  ; yet  through  this  small  wound  on  their  surface,  the 
lungs  breathe  out  their  air  into  the  cavity  of  the  chest,  and  at 
last  it  escapes  under  the  cellular  substance  of  the  skin  ; the 
man  is  blown  up  to  a prodigious  degree,  with  continually  in- 
creasing anxiety : his  breathing  becomes  more  and  more  inter- 
rupted ; and  if  not  assisted,  he  must  die. 

PELVIS. 

To  give  a steady  bearing  to  the  trunk,  and  to  connect  it 
with  the  lower  extremities,  by  a sure  and  firm  joining,  the 
pelvis  is  interposed.  It  is  a circle  of  large  and  firm  bones, 
standing  as  an  arch  betwixt  the  lower  extremities  and  the 
trunk.  Its  arch  is  wide  and  strong,  so  as  to  give  a firm  bear- 
ing to  the  body  ; its  individual  bones  are  large,  so  as  to  give  a 
deep  and  sure  socket  for  the.  implantation  of  the  thigh-bone  ; 
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its  motions  are  free  and  large  bearing  the  trunk  above,  and 
rolling  upon  tbe  thigh-bones  below  ; and  it  is  so  truly  the  cen- 
tre of  all  the  great  motions  of  the  body,  that  when  we  believe 
the  motion  to  be  in  the  higher  parts  of  the  spine,  it  is  either  the 
last  vertebra  of  the  loins  bending  upon  the  top  of  the  pelvis, 
or  the  pelvis  itself  rolling  upon  the  head  of  the  thigh-bones. 

The  pelvis  is  named  partly,  perhaps,  from  its  resembling 
a basin  in  its  form  ; or  perhaps,  from  its  office  of  containing 
the  urinary  bladder,  rectum,  vagina,  and  womb.  It  consists, 
in  the  child,  of  many  pieces  ; but  in  the  adult,  it  is  formed  of 
four  large  bones,  of  the  os  sacrum  behind,  the  ossa  innominata, 
one  either  side,  and  the  os  coccygis  below. 

Os  sacrum.  The  names  os  sacrum,  os  basilare,  &c.  seem 
to  relate  rather  to  the  greater  size  of  this  bone,  than  to  its  ever 
having  been  offered  in  sacrifice.  This  bone,  with  its  appendix 
the  os  coccygis,  is  called  the  false  spine,  or  the  column  of  the 
false  vertebrae  ; authors  making  this  distinction,  that  the  true 
vertebrae  are  those  of  the  back,  neck,  and  loins,  a column 
which  grows  gradually  smaller  upwards  ; the  false  vertebrae 
are  those  of  the  sacrum  and  coccyx,  which  are  conical  with 
the  apex  or  point  downwards,  and  the  base,  viz.  the  top  of  the 
sacrum,  turned  upwards  to  meet  the  true  spine. 

The  bones  of  which  the  sacrum  is  composed,  have  originally 
the  form  of  distinct  small  vertebrae.  These  distinctions  are 
lost  in  the  adult,  or  are  recognized  only  by  the  marks  of  former 
lines  ; for  the  original  vertebrae  are  notv  united  into  one  large 
and  firm  bone,  which  is  named  the  column  of  false  vertebrae  ; 
because,  having  no  motion,  it  wants  the  chief  character  and 
use  of  the  true  ones. 

We  can  recognise  the  original  vertebrae  even  in  the  adult 
bone,  for  we  find  it  regularly  perforated  with  holes  for  the 
transmission  of  the  spinal  nerves  ; we  find  these  holes  regu- 
larly disposed  in  pairs  ;*we  see  a distinct  white  and  rising  line 
which  crosses  the  bone,  in  the  interstice  of  each  of  the  origi- 
nal vertebrae,  and  marks  the  place  where  the  cartilage  once 
was;  and  by  these  lines  being  five  in  number,  with  five  pairs 
of  holes,  we  know  this  bone  to  have  consisted  once  of  five 
pieces,  which  are  now  joined  into  one.  The  remains  of  for- 
mer processes  can  also  be  distinguished  ; and  the  back  of  the 
bone  is  rough  and  irregular  from  the  old  spines. 

The  os  sacrum,  thus  composed,  is  among  the  lightest-  bones 
of  the  human  body  ; with  the  most  spongy  substance  ; the 
thinnest  tables  ; the  most  easily  broken  : and  its  injuries  of 
the  most  formidable  nature  : but  then  it  is  a bone  the  best  ce- 
mented : and  confirmed  by  strong  ligaments  ; and  the  best 
covered  bv  thick  and  cushion-like  muscles.  The  os  sacrum  is 
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of  a triangular  shape  ; the  base  of  the  triangle  turned  up- 
wards to  receive  the  spine  ; its  inner  surface  is  smooth,  to  per- 
mit the  head  of  the  child  in  labour  to  glide  easily  along  ; and 
its  outer  surface  is  irregular  and  rough,  with  the  spines  of 
former  vertebrae,  giving  rise  to  the  great  glutaei  muscles  (which 
form  the  contour  of  the  hip,)  and  to  all  the  strongest  muscles 
of  the  back  and  loins. 

It  has  in  it  a triangular  cavity  under  the  arch  of  its  spinous 
processes  ; which  cavity  is  continued  from  the  canal  in  the 
vertebrae  of  the  spine  ; and  this  cavity  of  the  sacrum  contains 
the  continuation  and  the  end  of  the  spinal  marrow  ; which  be- 
ing in  this  place  divided  into  a great  many  thread-like  nerves, 
has  altogether  the  form  of  a horse’s  tail,  and  is  therefore  named 
cauda  equina. 

From  this  triangular  cavity,  the  nerves  of  the  cauda  equina 
go  out  by  the  five  great  holes  on  the  forepart  of  the  sacrum  ; 
holes  large  enough  to  receive  the  point  of  the  finger.  The 
three  first  nerves  of  the  sacrum,  joining  with  the  last  nerve  of 
the  loins,  form  the  sacro-sciatic  nerve  ; the  largest  in  the  body  5 
which  goes  downward  to  the  leg  ; while  the  two  lower  nerves 
of  the  sacrum  supply  the  contents  of  the  pelvis  alone. 

The  back  of  the  sacrum  is  also  perforated  with  holes,  whose 
size  is  nearly  equal  to  those  on  its  forepart,  but  whose  uses  are 
not  so  distinctly  known  ; for  the  small  nerves  which  pass  out- 
wards by  them  to  the  muscles  of  the  loins  or  hips,  are  in  no  de- 
gree proportioned  to  the  size  of  the  holes. 

All  the  edges  of  this  triangle  form  articulating  points,  by 
which  it  is  joined  to  other  bones.  The  base,  or  upper  part  of 
the  sacrum,  receives  the  last  vertebra  of  the  loins  on  a large 
broad  surface,  which  makes  a very  moveable  joint ; and  in- 
deed, the  joining  of  the  last  true  vertebra,  with  the  top  of  the 
sacrum,  is  a point  where  there  is  more  motion_  than  in  the 
higher  parts  of  the  spine.  The  apex,  or  point  of  the  sacrum, 
has  the  os  coccygis  joined  to  it ; and  this  joining  is  moveable 
till  the  age  of  twenty  in  men,  and  till  the  age  of  forty-five  in 
women  the  meaning  of  its  continuing  longer  moveable  in 
women  is  very  plain,  since  we  distinctly  feel  the  lower  point  of 
the  coccyx  in  women,  yielding  in  the  time  of  labour,  so  as  to 
enlarge  greatly  the  lower  opening  of  the  pelvis.  The  sides  of 
the  os  sacrum  form  a broad,  rough,  and  deeply  indented  sur- 
face, which  receives  the  like  rough  surface  of  the  haunch 
bones  ; and  here  the  surfaces  are  so  rough,  and  the  cartilage 
so  thin,  that  it  resembles  more  nearly  a suture  ; and  by  the 
help  of  the  strong  ligaments,  and  of  the  large  muscles  which 
arise  in  common  from  either  bone,  makes  a joining  absolutely 
immoveable,  except  bv  such  violent  force  as  is  in  the  end  fatal- 
Voi,  I.  ' L 
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Thus  the  original  state  of  this  bone  is  easily  recognised  and 
traced  by  many  marks  ; it  stands  in  a conspicuous  place  of  the 
pelvis,  and  its  chief  office  is  to  support  the  trunk  ; to  which 
we  may  add,  that  it  defends  the  cauda  equina  ; transmits  its 
great  nerves  ; forms  chiefly  the  cavity  of  the  pelvis  ; and  that 
it  is  along  the  hollow  of  this  bone  that  the  accoucheur  calculates 
the  progress  of  the  child’s  head  in  labour. 

The  os  coccygis,  so  named  from  its  resemblance  to  the 
beak  of  a cuckow,  is  a small  appendage  to  the  point  of  the 
sacrum  ; terminating  this  inverted  column  with  an  acute  point, 
and  found  in  very  different  conditions  in  the  several  stages  of 
life.  In  the  child  it  is  merely  cartilage,  and  we  can  find  no 
point  of  bone  ; during  youth  it  is  ossifying  into  distinct  bones, 
which  continue  moveable  upon  each  other  till  manhood  ; then 
the  separate  bones  gradually  unite  with  each  other,  so  as  to 
form  one  conical  bone,  with  bulgings  and  marks  of  the  pieces 
of  which  it  was  originally  composed  ; but  still  the  last  bone 
continues  to  move  upon  the  joint  of  the  sacrum,  till  in  advanc- 
ed years  it  is  at  last  firmly  united  ; later  in  women  than  in 
men,  with  whom  it  is  often  fixed  at  twenty  or  twenty-five.  It 
is  not  like  the  os  sacrum,  flat,  but  of  a roundish  form,  con- 
vex without  and  concave  inwards  ; forming  with  the  sacrum 
the  lowest  part  of  the  pelvis  behind.  It  has  no  holes  like  the 
sacrum;  has  no  communication  with  the  spinal  canal;  and 
transmits  no  nerves  ; but  points  forwards  to  support  the  lower 
parts  of  the  rectum  : thus,  it  contracts  the  lower  opening  of 
the  pelvis,  so  as  to  support  effectually  the  rectum,  bladder, 
and  womb,  and  yet  continues  so  moveable  in  women,  as  to 
recede  in  time  of  labour,  allowing  the  head  to  pass. 

The  ossa  innominata,  are  the  two  great  irregular  bones, 
forming  the  sides  of  the  pelvis  ; and  they  have  a form  so  diffi- 
cult to  explain  by  one  name,  that  they  are  called  ossa  innomr- 
nata,  the  nameless  bones.  But  these  bones  having  been  in 
the  child  formed  in  distinct  and  separate  pieces,  these  pieces 
retain  their  original  names,  though  united  into  one  great  bone ; 
we  continue  to  explain  them  as  distinct  bones  by  the  names  of 
os  ilium,  os  ischium,  and  os  pubis.  The  os  ilium,  the  haunch- 
bone,  is  that  broad  and  expanded  bone  on  which  lie  the  strong- 
muscles  of  the  thigh,  and  which  forms  the  rounding  of  the 
haunch.  The  os  ischium,  the  hip-bone,  is  the  lowest  point  of 
the  pelvis,  that  on  which  we  rest  in  sitting.  The  os  pubis,  or 
share -bone,  on  which  the  private  parts  are  placed.  All  these 
bones  are  divided  in  the  child  ; they  are  united  in  the  very 
centre  of  the  socket  for  the  thigh-bone;  and  we  find  in  the 
child  a thick  cartilage  in  the  centre  of  the  socket,  and  a pro- 
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minent  ridge  of  bone  in  the  adult  ; which  ridge,  far  from  in- 
commoding the  articulation  with  the  thigh-bone,  gives  a firmer 
hold  to  the  cartilage  which  lines  that  cavity,  and  is  the  point 
into  which  a strong  ligament  from  the  head  of  the  thigh-bone 
is  implanted. 

The  os  ilium,  or  haunch-bone,  is  named  from  its  forming 
the  flank.  It  is  the  largest  part  of  the  os  innominatum.  It 
rises  upwards  from  the  pelvis  in  the  broad  expanded  wing, 
which  forms  the  lower  part  of  the  cavity  of  the  abdojmen,  and 
supports  the  chief  weight  of  the  impregnated  womb  (for  the 
womb  commonly  inclines  to  one  side.)  The  os  ilium  is  cover- 
ed with  the  great  muscles  that  move  the  thighs,  and  to  its 
edge  are  fixed  those  broad  flat  muscles  which  form  the  walls 
of  the  abdomen.  This  flat  upper  part  is  named  the  ala, 
or  wing,  while  the  lower,  or  rounder  part,  is  named  the  body 
of  the  bone,  where  it  enters  into  the  socket,  and  meets  the 
other  bones. 

The  ala,  or  flat  expanded  wing,  has  many  parts,  which 
must  be  well  remembered,  to  understand  the  muscles  which 
arise  from  them.  1.  The  whole  circle  of  this  wing  is  tipt 
ivith  a ridge  of  firmer  bone,  which  encircles  the  whole.  This 
is  a circular  cartilage  in  the  child,  distinct  from  the  bone,  and 
is  ossified  and  fixed  only  at  riper  years.  All  this  ridgy  circle 
is  called  the  spine,  and  is  the  origin  for  the  lower  oblique  and 
transverse  muscles  of  the  abdomen.  2.  The  two  ends  of  this 
spine  are  abrupt,  and  the  points  formed  upon  it  are  conse- 
quently named  spinous  processes  ; of  which  there  are  two  at 
its  fore,  and  two  at  its  back  end.  The  two  posterior  spin- 
ous processes  are  close  by  each  other,  and  are  merely  two 
rough  projecting' points  near  the  rough  surface,  by  which  the 
os  ilium  is  joined  to  the  os  sacrum  ; they  jut  out  behind  the 
articulation,  to  make  it  firm  and  sure  ; and  their  chief  uses 
seem  to  be  the  giving  a firm  hold  to  the  strong  ligaments  ivhich 
bind  this  joint.  3.  The  two  anterior  spinous  processes  are 
more  distinct" and  more  important  marks  ; for  the  anterior 
superior  spinouS  process  is  the  abrupt  ending  of  the  spine 
or  circle  of  the  ilium,  with  a swelling  out ; from  which  jutting 
point  the  sartorious  muscle,  the  longest  and  amongst  the  most 
beautiful  in  the  human  body,  goes  obliquely  across  the  thigh, 
like  a strap,  doivn  to  the  knee  ; another,  which  is  called  the 
tensor  vaginte  femoris,  also  arises  here  : and  from  this  point 
departs  the  ligament,  which  passing  from  the  os  ilium  to  the 
pubes,  or  fore  point  of  the  pelvis,  is  called  the  ligament  of  the 
thigh.  How  necessary  it  is  to  mark  this  point,  may  be  easily 
deduced,  from  knowing  that  it  is  under  the  arch  of  this 
femoral  ligament  that  the  great  artery  passes  down  to  the  thigh, 
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and  that  the  femoral  hernia  is  formed.  The  lower  anterior 
spinous  process  is  a small  bump,  or  little  swelling,  about  an  inch 
Under  the  first  one  which  gives  rise  to  the  rectus  femoris  muscle, 
or  straight  muscle  of  the  thigh,  which  lies  along  its  forepart. 

The  back,  or  dorsum  of  the  os  ilium,  is  covered  with  the 
two  great  glutsei  muscles  ; and  the  costa,  as  it  is  absurdly 
called,  or  the  inner  concave  surface,  gives  rise  to  the  internal 
iliac  muscle. 

This  bone  (the  os  ilium)  has  a broad  rough  surface,  by 
which  it  is  connected  with  the  os  sacrum  at  its  side  ; the  very 
form  of  which  declares  the  nature  of  this  joining,  and  is  suf- 
ficient argument  and  proof  that  the  joinings  of  the  pelvis  do 
not  move. 

The  acute  line  which  is  named  linea  innominata,  is  seen 
upon  the  internal  surface  of  the  bone,  dividing  the  ala,  or 
wing,  from  that  part  which  is  in  the  socket  lor  the  thigh.  This 
line  composes  part  of  the  brim  of  the  pelvis  ; distinguishes  the 
cavity  of  the  pelvis  from  the  cavity  of  the  abdomen  ; and 
marks  the  circle  into  which  the  head  of  the  child  descends  at 
the  commencement  of  labour. 

The  os  ischium,  or  hip-bone,  is  placed  perpendicularly  un- 
der the  os  ilium,  and  is  the  lowest  point  of  the  pelvis,  upon 
which  we  sit.  It  forms  the  largest  share  of  the  socket; 
whence  the  socket  is  named  Acetabulum  Ischii,  as  peculiarly 
belonging  to  this  bone.  The  bump  or  round  swelling  upon 
which  we  rest,  is  named  the  Tuber  Ischii;  and  the  smaller 
part  which  extends  upwards  to  meet  the  os  pubis,  is  named 
the  Ramus,  or  branch,  which  meets  a similar  branch  of  that 
bone,  to  form  the  thyroid  hole. 

The  body  is  the  uppermost,  and  thicker  part  of  the  bone, 
which  helps  in  forming  the  socket ; and  among  the  three  bones 
this  one  forms  the  largest  share  of  it  ; nearly  one  half.  From 
the  body,-  a sharp  pointed  process,  named  spinous  process  of 
the  ischium,  is  projected  backwards  ; and  this  spinous  process 
pointing  towards  the  lower  end  of  the  sacrum,  receives  the  up- 
permost of  two  long  ligaments,  which,  from  their  passing  be- 
twixt  the  ischium  and  sacrum,  are  named  sacro-sciatic.  Ify 
this  ligament  a semicircle  of  the  os  ilium,  just  below  the  join- 
ing of  the  ilium  with  the  sacrum,  is  completed  into  a large 
round  hole  \ which  is  in  like  manner  named  the  sacro-sciatic 
hole,  and  gives  passage  to  the  great  nerve  of  the  lower  ex- 
tremity, named  the  great  sacro-sciatic  nerve. 

The  tuber,  or  round  knob,  being  the  point  upon  which  we 
rest,  this  bone  has  been  often  named  os  sedentarium.  The 
bump  is  a little  flattened  when  we  sit  upon  it.  It  is  the  mark 
by  which  the  lithotpmist.  directs  his  incision  • cutting  exactly  in, 


OF  THE  TRUNK. 


85 


the  middle  betwixt  the  anus  and  this  point  ofbone.  It  is  re- 
markable as  the  point  towards  which  the  posterior  or  lower 
sacro-sciatic  ligament  extends  ; and  as  a point  which  gives  rise 
to  several  of  the  strong  muscles  on  the  back  of  the  thigh,  and 
especially  to  those  which  form  the  hamstrings. 

The  ramus,  or  branch,  rises  obliquely  upwards  and  for- 
wards to  join  a like  branch  of  the  pubes.  This  branch,  or 
arm  as  it  is  called,  is  flat,  and  its  edges  are  turned  a little  for- 
wards and  backwards,  so  that  one  edge  forms  the  arch  of  the 
pubes,  while  the  other  edge  forms  the  margin  of  the  thyroid 
hole. 

The  os  pubis,  or  share-bone,  is  the  last  and  smallest  piece 
of  the  os  innominatum  ; and  is  named  from  the  mons  veneris 
being  placed  upon  it,  and  its  hair  being  a mark  of  puberty. 
It  forms  the  upper  or  forepart  of  the  pelvis,  and  completes 
the  brim  ; and,  like  the  ischium,  it  also  is  divided  into  three 
parts,  viz.  the  body,  angL'  , and  ramus. 

The  body  of  the  pubes  is  thick  and  strong,  and  forms  about 
one-fifth  of  the  socket  for  the  thigh  bone.  It  is  not  only  the 
smallest,  but  the  shallowest  part  of  the  socket.  The  bone 
grows  smaller  as  it  advances  towards  its  angle,  the  joining  of 
the  ossa  pubis.  There  it  grows  again  broad  and  flat,  and  the 
two  bones  meet  with  rough  surfaces,  but  with  two  cartilages 
interposed.  Over  the  middle  of  this  bone,  two  great  muscles, 
the  iliac  and  psoas  muscles,  pass  out  of  the  pelvis  to  the  thigh  ; 
and  where  they  run  under  the  ligament  of  the  thigh,  they  make 
the  pubes  very  smooth.  Along  this  bone  there  is  a little  edge, 
or  sharp  ridge,  which  markes  the  brim  of  the  pelvis  : and  the 
fart  which  is  over  the  symphisis,  or  joining  of  the  bones, 
rising  higher  than  the  rest  of  the  ridge,  is  named  the  crest  of 
the  pubes  ; and  from  this  point  the  small  pyramidal  muscles  of 
the  abdomen  rise.  The  ramus,  or  branch,  is  that  more 
slender  part  of  the  pubes,  which,  joining  with  the  branch 
of  the  ischium,  forms  with  it  the  arch  ol  the  pubes,  and  the 
edge  of  the  thyroid  hole. 

This  completes  the  strict  anatomy  of  the  pelvis  : but  when 
we  consider  the  whole,  it  is  further  necessary  to  repeat,  in 
short  definitions,  certain  points  which  are  oftenc-r  mentioned  as 
marks  of  other  parts. 

The  promontory  of  the  sacrum  is  the  projection  formed  bv 
the  lowest  vertebra  of  the  loins  and  the  upper  point  of  that 
bone.  The  hollow  of  the  sacrum  is  all  that  smooth  inner 
surface  which  gives  out  the  great  nerves  for  the  legs  and  pelvis. 
The  lesser  angle,  in  distinction  from  the  greater  angle  or 
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promontory  of  the  sacrum,  is  a short  turn  in  the  bone  near 
where  it  is  joined  with  the  coccyx.  The  crest  of  the  pubes 
is  a sharper  ridge  or  edge  of  the  bone  over  the  pining  or 
symphysis  pubis.  The  posterior  symphysis  of  the  pelvis  is 
the  joining  of  the  sacrum  with  the  ilium,  while  the  symphysis 
pubis  is  distinguished  by  the  name  of  anterior  symphysis  of 
the  pelvis.  The  spine,  the  tuber,  and  the  ramus  of  the 
ischium  are  sufficiently  explained.  The  ala,  or  wing,  the 
spine,  the  spinous  processes,  and  the  linea  innominata 
of  the  ilium,  are  also  sufficiently  explained.  The  acetabu- 
lum, so  named  from  its  resemblance  to  a measure  which  the 
ancients  used  for  vinegar,  is  the  hollow  or  socket  for  the  thigh- 
bone, composed  of  the  ilium,  ischium  and  pubes  ; the  ridge 
in  its  centre  shows  the  place  of  its  original  cartilage,  and  points 
out  what  proportion  belongs  to  each  bone  ; that  it  is  made,  two- 
fifths  by  the  os  ilium,  two-fifths  by  the  os  ischium,  and  one- 
fifth  only  by  the  os  pubis  : but  the  ischium  has  the  greatest 
share;  the  ischium  forming  more  than  two  fifths,  and  the- 
ilium  less.  The  brim  of  the  pelvis  is  that  oval  ring  which 
parts  the  cavity  of  the  pelvis  from  the  cavity  of  the  abdomen  : 
it  is  formed  by  a continued  and  prominent  line  along  the  upper 
part  of  the  sacrum,  the  middle  of  the  ilium,  and  the  upper 
part  or  crest  of  the  pubes.  This  circle  of  the  brim  supports 
the  impregnated  womb ; keeps  it  up  against  the  pressure  of  the 
labour  pains  ; and  sometimes  this  line  has  been  “•  as  sharp  as  a 
“ paper-folder,  and  has  cut  across  the  lower  segment  of  the 
“ womb  and  so,  by  separating  the  womb  from  the  vagina, 
has  rendered  the  delivery  impossible  ; and  the  child  escaping 
into  the  abdomen  among  the  intestines,  the  woman  has  died. 
The  outlet  of  the  pelvis  is  the  lower  circle  again,  com- 
posed by  the  arch  of  the  pubes,  and  by  the  sciatic  ligaments, 
tvhich  is  wide  and  dilatable,  to  permit  the  delivery  of  the 
child ; but  which,  being  sometimes  too  wide,  permits  the 
child’s  head  to  press  so  suddenly,  and  with  such  violence,  up- 
on the  soft  parts,  that  the  perineum  is  torn.  The  thyroid 
hole  is  that  remarkable  vacancy  in  the  bone  which  perhaps 
lightens  the  pelvis,  or  perhaps  allows  the  soft  parts  to  escape 
from  the  pressure  during  the  passage  of  the  head  of  the  child. 

The  marks  of  the  female  skeleton  have  been  sought  for  in 
the  skull,  as  in  the  continuation  of  the  sagittal  suture  ; but  the 
truest  marks  are  those  which  relate  to  that  great  function  by 
which  chiefly  the  sexes  are  distinguished  : for  while  the  male 
pelvis  is  large  and  strong,  with  a small  cavity,  narrow  openings, 
and  bones  of  greater  strength  ; the  female  pelvis  is  very  shal- 
low and  wide,  with  a large  cavity  and  slender  bones,  and  with 
every  peculiarity  which  may  conduce  to  the  easy  passage  of  the 
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child.  And  this  occasions  that  peculiar  form  of  the  body 
which  the  painter  is  at  greater  pains  to  mark,  and  which  is  in- 
deed very  easily  perceived  : for  the  characteristic  of  the  manly 
form  is  firmness  and  strength ; the  shoulders  broad,  the 
haunches  small,  the  thighs  .in  a direct  line  with  the  body, 
which  gives  a firm  and  graceful  step.  The  female  form  again 
is  delicate,  soft  and  bending  ; the  shoulders  are  narrow ; the 
haunches  broad  ; the  thighs  round  and  large  ; the  knees,  of 
course,  approach  each  other,  and  the  step  is  unsure ; the 
woman,  even  of  the  most  beautiful  form,  walks  with  a deli- 
cacy and  feebleness,  which  we  come  to  acknowledge  as  a 
beauty  in  the  weaker  sex. 

The  bones  of  the  pelvis  compose  a cavity  which  cannot  be 
fairly  understood  in  separate  pieces,  but  which  should  be  ex- 
plained as  a whole.  Though  perhaps  its  chief  office  is  to  sup- 
port the  spine,  still  its  relation  to  labour  deserves  to  be  ob- 
served ; for  this  forms  at  least  a curious  inquiry,  though  it 
should  not  be  allowed  a higher  place  in  the  order  of  useful 
studies. 

We  know,  from  much  experience,  that  where  the  pelvis  is 
of  the  true  size,  we  have  an  easy  and  natural  labour : that 
where  the  pelvis  is  too  large,  there  is  pain  and  delay  ; but  not 
that  kind  of  difficulty  which  endangers  life  : that  where,  by 
distortion,  the  pelvis  is  reduced  below  the  standard  size,  there 
comes  such  difficulty  as  endangers  the  mother,  and  destroys 
the  child,  and  renders  the  art  of  midwifery  still  worthy  of  se- 
rious study,  and  an  object  of  public  care. 

There  was  a time  when  it  was  universally  believed,  that  the 
joinings  of  the  pelvis  dissolved  in  every  labour ; that  the  bones 
parted,  and  the  openings  were  enlarged  ; that  the  child  passed 
with  greater  ease  ; and  that  this  opening  of  the  basin  was 
“ no  less  natural  than  the  opening  of  the  womb.”  By  many 
accidents,  this  opinion  has  been  often  strengthened  and  reviv- 
ed ; and  if  authority,  could  determine  our  opinion,  we  should 
acknowledge,  that  the  joinings  of  the  pelvis  were  always  dis- 
solved, as  a wise  provision  of  nature  for  facilitating  natural, 
and  preventing  lingering,  labour,  compensating  for  the  fre- 
quent deviations,  both  in  the  head  and  pelvis,  from  their  true 
and  natural  size.  This  unlucky  opinion  has  introduced,  at 
one  time,  a practice  the  most  reprehensibly  simple  ; as  fomen- 
tations to  soften  these  joinings  of  the  pelvis  in  circumstances 
w'hich  require  very  speedy  help  ; while,  at  another  time,  it 
has  been  the  apology  lor  the  most  cruel,  unnatural  operations 
of  instruments,  not  merely  intended  for  dilating  and  opening 
the  soft  parts,  but  for  bursting  up  these  joinings  of  the  bones. 
And  those  also,  of  late  years,  who  have  invented  and  per- 
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formed  (too  often,  no  doubt)  this  operation  of  cutting  the 
symphysis  pubis  to  hasten  the  labour,  say,  that  they  do  not 
perform  an  unnecessary  cruel  operation,  but  merely  imitate  a 
common  process  of  nature. 

How  very  far  nature  is  from  intending  this,  may  be  easily 
known  from  the  very  forms  of  these  joinings,  but  much  more 
from  the  other  offices  which  these  bones  have  to  perform  ; for 
it  the  pelvis  be,  as  I have  defined  it,  an  arch  standing  betwixt 
the  trunk  and  the  lower  extremities,  on  which  the  body  rolls, 
its  joinings  ctrnld  not  part  without  pain  and  lameness,  perhaps 
inability  for  life. 

One  chief  reason  drawn  from  anatomy  is  this  : that  in  wo- 
men dying  after  labour,  the  gristles  of  the  pelvis  are  manifestly 
softened ; the  bones  loosen  ; and  though  they  cannot  be  pulled 
asunder,  the}7  can  be  shuffled  or  moved  upon  each  other  in  a 
slight  degree  : all  which  is  easily  accounted  for.  The  gristle 
that  forms  the  symphysis  pubis  is  not  one  gristle  only,  as  was 
once  supposed,  but  a peculiar  gristle  covers  the  end  of  each 
bone,  and  these  are  joined  bv  a membranous  or  ligamentous 
substance  : this  ligamentous  substance  is  the  part  which  cor- 
rupts the  soonest ; it  is  often  spoiled,  and  in  the  place  of  it  a 
hollow  only  is  found  ; that  hollow  of  the  corrupted  ligament 
may  be  called  a separation  of  the  bones  ; but  it  is  such  a sepa- 
ration as  “ equals  only  the  back  of  a common  knife  in  breadth, 
“ and  will  not  allow  the  bones  to  depart  from  each  other  the 
joining  is  still  strong,  for  it  is  surrounded  by  a capsular  liga- 
ment, not  like  the  loose  ligament  of  a moveable  joint,  but  ad- 
hering to  every  point  of  each  bone  : and  this  ligament  does 
perform  its  office  so  completely,  that  while  it  remains  entire, 
though  the  bones  shuffle  sidewise  upon  each  other,  no  force 
can  pull  them  asunder : “ Even  when  the  fore  part  of  the  pelvis 
“ is  cut  out,  and  turned  and  twisted  betwixt  the  hands,  still, 
“ though  the  bones  can  be  bent  backwards  and  forwards,  they 
w cannot  be  pulled  from  each  other  the  tenth  part  of  an  inch,” 
These  inquiries  were  made  by  one,  who,  though  partial  to  the 
other  side  of  this  question,  could  not  allow  himself  to  disguise 
the  truth,  whose  authority  is  the  highest,  and  by  -whose  tacts 
I should  most  willingly  abide. 

Now,  it  is  plain,  that  since  a separation,  amounting  only  to 
the  12th  of  an  inch,  occasions  death,  this  cannot  be  a provision 
of  nature  ; and  since  the  separation  in  such  degree  could  not 
enlarge  the  openings  of  the  basin,  there  again  it  cannot  be  a 
provision  of  nature.  I know  that  tales  are  not  wanting  of  wo- 
men whose  bones  were  separated  during  labour  ; but  what  is 
there  so  absurd,  that  we  shall  not  find  a precedent  or  parallel 
case  in  our  annals  of  monstrous  and  incredible  facts  ? Or 
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rather,  where  is  there  a fact  of  this  description  which  is  not 
balanced  and  opposed  by  opposite  authorities  and  facts  ? I 
have  dissected  several  women  who  had  died  in  lingering  la- 
bour, where  I found  no  disunion  of  the  bones.  I have  seen 
women  opened,  after  the  greatest  violence  with  instruments, 
and  yet  found  no  separation  of  the  bones.  We  have  cases  of 
women  having  the  moilities  ossium,  a universal  softness  and 
bending  of  the  bones,  who  have  lived  in  this  condition  for 
many  years,  with  the  pelvis  also  affected  ; its  openings  gradu- 
ally more  and  more  abridged ; the  miserable  woman  suffering 
lingering  labour,  and  undergoing  the  delivery  by  hooks,  with 
all  the  violence  that  must  be  used  in  such  desperate  cases,  and 
still  no  separation  of  the  bones  happening.  How,  indeed, 
should  there  be  such  difficult  labours  as  these,  if  the  separation 
of  the  bones  could  allow  the  child  to  pass  ? 

If  it  be  said,  “ the  joinings  of  the  pelvis  are  sometimes  dis 
“solved,”  I acknowledge  that  they  are,  just  as  the  joint  of 
the  thigh  is  dissolved;  that  is,  sometimes  by  violence,  and 
sometimes  by  internal  disease  ; but  if  it  be  affirmed,  that 
“ the  joinings  of  the  pelvis  are  dissolved  to  facilitate  labour,” 
I would  observe,  that  wherever  separation  of  the  bones  has 
happened,  it  has  both  increased  the  difficulties  of  the  labour, 
and  been  in  itself  a very  terrible  disease  ; for  proofs  of  which, 
I must  refer  to  Hunter,  Denman,  and  others,  to  whose  peculiar 
province  such  cases  belong.  But  surely  these  principles  will 
be  universally  acknowledged : that  the  pelvis  supporting  the 
trunk  is  the  centre  of  its  largest  motions:  that  if  the  bones  of 
the  pelvis  were  loosened,  such  motions  could  no  longer  be 
performed  : that  when,  by  violence  or  by  internal  disease,  or 
in  the  time  of  severe  labour,  these  joinings  have  actually  been 
dissolved  or  burst,  the  woman  has  become  instantly  lame, 
unable  to  sit,  stand,  or  lie,  or  support  herself  in  any  degree  ; 
she  is  rendered  incapable  of  turning,  or  even  of  being  turned 
in  bed  ; her  attendants  cannot  even  move  her  legs,  without 
intolerable  anguish,  as  if  torn  asunder.*  There  sometimes 
follows  a collection  of  matter  within  the  joint  (the  matterex- 
tending quite  down  to  the  tuber  ischii,)  high  fever,  delirium, 
and  death  ;f  or  in  case  of  recovery  (which  is  indeed  more  fre- 
quent,) the  recovery  is  slow  and  partial  only  ; a degree  of 
lameness  remains,  with  pain,  weakness,  and  languid  health  ; 
they  can  stand  on  one  leg  more  easily  than  on  both ; they  can 
walk  more  easily  than  they  can  stand  ; but  it  is  many  months 
before  they  can  walk  without  crutches ; and  long  after  they 
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come  to  walk  upon  even  ground,  climbing  a stair  continues  to 
be  very  difficult  and  painful.  In  order  to  obtain  even  this  slow 
re-union  of  the  bones,  the  pelvis  must  be  bound  up  with  a cir- 
cular bandage  very  tight ; and  they  must  submit  to  be  confined 
long  : by  neglect  of  which  precautions,  sometimes,  by  the  rub- 
bing of  the  bones,  a preternatural  joint  is  formed,  and  they 
continue  lame  for  years,  or  for  life  or  sometimes  the  bones 
are  united  by  ossification  ; the  callus  or  new  bone  projects  to- 
wards the  centre  of  the  pelvis,  and  makes  it  impossible  for  the 
woman  to  be  delivered  again  of  a living  child.f 

Now  this  history  of  the  disease  leads  to  reasons  independ- 
ent of  anatomy,  and  surer  than  it ; which  prove,  that  this 
separation  of  the  bones  (an  accident  the  existence*  of  which 
cannot  be  questioned)  is  not  a provision  of  nature,  but  a most 
serious  disease.  For  if  these  be  the  dreadful  consequences 
of  separation  of  the  bones,  how  can  we  believe  that  it  happens, 
when  we  see  women  walking  during  all  their  laboui , and,  in 
place  of  being  pained,  rather  relieved  by  a variety  of  postures, 
and  by  walking  about  their  room  ? when  we  see  them  often 
walk  to  bed  after  being  delivered  on  chairs  or  couches  ? rise 
up  on  the  third  day  ; and  often  resume  the  care  and  fatigues 
of  a family  in  a few  days  more  ? or  can  we  believe,  that  there 
is  a tendency  to  separation  of  the  bones  in  those  who,  follow- 
ing the  camp,  are  delivered  on  one  day,  and  walk  on  the 
following  ? or  in  those  women  who,  to  conceal  their  shame, 
have  not  indulged  in  bed  a single  hour  ? or  can  we  believe, 
that  there  is  even  the  slightest  tendency  to  the  separation  of 
the  bones  in  those  women  whose  pelvis  resists  the  force  of  a 
lingering  and  severe  labour  ; who  suffer  still  further  all  the 
violence  of  instruments  ; who  yet  recover  as  from  a natural 
delivery,  and  who  also  rise  from  bed  on  the  third  or  fourth 

4ay  ? 
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CHAP.  VI. 

BONES  OF  THE  THIGH,  LEG,  AND  FOOT. 

The  THIGH-BONE  is  the  greatest  bone  of  the  body,  and 
needs  to  be  so,  supporting  alone,  and  in  the  most  unfavoura- 
ble direction,  the  -Whole  weight  of  the  trunk  ; for  though  the 
body  of  this  bone  is  in  a line  with  the  trunk,  in  the  axis  of  the 
body,  its  neck  stands  off  almost  at  right  angles  with  the  body 
of  the  bone  ; and  in  this  unfavourable  direction  must  it  carry 
the  whole  weight  of  the  trunk  ; for  the  body  is  seldom  so 
placed  as  to  rest  its  weight  equally  upon  either  t'nigh-boae  ; 
commonly  it  is  so  inclined  from  side  to  side  alternately,  that 
the  neck  of  one  thigh-bone  bears  alone  the  whole  weight  of  the 
body  and  limbs,  or  is  still  loaded  with  greater  burdens  than  the 
mere  weight  of  the  body  itself. 

The  thigh-bone  is  one  of  the  most  regular  of  the  cylindrical 
bones.  1.  Its  body  is  very  thick  and  strong;  of  a rounded 
form  ; swelling  out  at  either  end  into  two  heads.  In  its  mid- 
dle it  bends  a little  outwards,  with  its  circle  or  convex  side 
turned  towards  the  forepart  of  the  thigh.  This  bending  of 
the  thigh-bone  has  been  a subject  of  speculation  abundantly 
ridiculous,  viz.  whether  this  be  an  accidental  or  a natural  arch. 
There  are  authors  who  have  ascribed  it  to  the  nurse  carrying 
the  child  by  the  thighs,  and  its  soft  bones  bending  under  the 
weight.  There  is  another  author,  very  justly  celebrated,  who 
imputes  it  to  the  weight  of  the  body  and  the  stronger  action  of 
the  flexor  muscles  ; affirming,-  that  it  is  straight  in  the  child, 
and  grows  convex  by  age*  This  could  not  be,  else  we  should 
find  this  curve  less  in  some,  and  greatest  in  those  who  had 
walked  most,  or  whose  muscles  had  the  greatest  strength  ; and 
if  the  muscles  did  produce  this  curve,  a little  accident  giving 
the  balance  to  the  flexor  muscles  should  put  the  thigh-bone  in 
their  power  to  bend  it  in  any  degree,  and  to  cause  distortion. 
But  the  end  of  all  such  speculations  is  this,  that  we  find  it 
bended  in  the  feetus  not  yet  delivered  from  the  mother’s  womb, 
or  in  a chicken  while  still  enclosed  in  the  shell  , it  is  a uniform, 
and  regular  bending,  designed  and  marked  in  the  very  first 
formation  of  the  bone,  and  intended,  perhaps,  for  the  advam 
tage  of  the  strong  muscles  in  the  back  of  the  thigh,  to  give, 
them  greater  power,  or  more  room. 

2.  The  head  of  the  thigh-bone  is  likewise  the  most  perfect 
of  any  in  the  human  body  for  its  circumference  is  a very  re 
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gular  circle,  of  which  the  head  contains  nearly  two-thirds  : it 
is  small,  neat,  and  completely  received  into  its  socket,  which  is 
not  only  deep  itself,  and  very  secure,  but  is  further  deepened 
by  the  cartilage  which  borders  it ; so  that  this  is  naturally,  and 
without  the  help  of  ligaments,  the  strongest  joint  in  all  the 
body ; but  among  other  securities  which  are  superadded,  is 
the  round  ligament,  the  mark  of  which  is  easily  seen,  being  a 
broad  dimple  in  the  centre  of  its  head. 

3.  The  neck  of  this  bone  is  the  truest  in  the  skeleton  ; and 
indeed  it  is  from  this  neck  of  the  thigh-bone  that  we  transfer 
the  name  to  other  bones,  which  have  hardly  any  other  mark  of 
neck  than  that  which  is  made  by  their  purse-like  ligament  being 
fixed  behind  the  head  of  the  bone,  and  leaving  a roughness 
there.  But  the  neck  of  the  thigh-bone  is  an  inch  and  a half  in 
length,  thick  and  strong,  yet  hardly  proportioned  to  the  great 
weights  which  it  has  to  bear  ; long,  that  it  may  allow  the  head 
to  be  set  deeper  in  its  socket ; and  standing  wide  up  from  the 
shoulder  of  the  bone,  to  keep  its  motions  wide  and  free,  and 
unembarrassed  by  the  pelvis  ; for  without  this  great  length  of 
the  neck,  its  motions  had  been  checked  even  by  the  edges  of 
its  own  socket. 

The  trochanter  are  the  longest  processes  in  the  human 
body  for  the  attachment  of  muscles,  and  they  are  named 
trochanter  (or  processes  for  turning  the  thigh)  from  their  office, 
which  is  the  receiving  of  those  great  muscles  which  not  only 
bend  and  extend  the  thigh,  but  turn  it  upon  its  axis  ; for  these 
processes  are  oblique,  so  as  to  bend  and  turn  the  thigh  at 
once. 

4.  The  trochanter  major,  the  outermost  and  longer  of 
the  two,  is  that  great  bump  which  represents  the  direct  end  of 
the  thigh-bone,  while  the  neck  stands  off  from  it  at  one  side  ; 
therefore  the  great  trochanter  stands  above  the  neck,  and  is 
easilv  distinguished  outwrardly,  being  that  great  bump  which 
we  feel  so  plainly  in  laying  the  hand  upon  the  haunch.  This 
process  receives  the  glutsei  muscles,  and  all  the  great  muscles 
which  move  the  thigh  outwards. 

5.  The  trochanter  minor,  or  lesser  trochanter,  is  smaller 
and  more  pointed  ; rising  on  the  inner  side  of  the  bone  ; lower 
than  the  trochanter  major,  and  placed  under  the  root  of  the 
neck,  as  the  greater  one  is  placed  above  it.  It  is  deeper  in  the 
thigh,  and  never  to  be  felt,  not  even  in  luxations.  Its  muscles 
also,  by  the  obliquity  of  their  insertion  into  it,  turn  the  thigh, 
and  bend  it  towards  the  body ; such  as  the  psoas  and  iliacus 
internus,  which  passing  out  from  the  pelvis,  sink  deep  into  the 
groin,  and  are  implanted  into  this  point.  From  the  one 
trochanter  to  the  other,  there  is  a very  conspicuous  roughness, 
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which  marks  the  place  of  the  capsule  or  ligamentary  bag  of  the 
joint ; for  it  encloses  the  whole  length  of  the  neck  and  of  the 
thigh-bone.  This  roughness  begins  the  great  rough  line,  and 
is  what  is  regularly  named  the  linea  aspera. 

6.  The  linea  aspera  is  a rising  or  prominent  line,  very 
ragged  and  unequal,  which  runs  all  down  the  back  part  of  the 
thigh  : it  begins  at  the  roots  of  the  two  trochanters,  and  the 
rough  lines  from  each  trochanter  meet  about  four  inches  down 
the  bone  ; thence  the  linea  aspera  runs  down  the  back  of  the 
bone  a single  line,  and  forks  again  into  two  lines,  one  going  to- 
wards each  condyle,  and  ending  in  the  tubercles  at  the  lower 
end  of  the  bone  ; so  that  the  linea  aspera  is  single  in  the  mid- 
die,  and  forked  at  either  end. 

7.  The  condyles  are  the  two  tubers  into  which  the  thigh- 
bone swells  out  at  its  lower  part.  There  is  first  a gentle  and 
gradual  swelling  of  the  bone  ; then  an  enlargement  into  two 
broad  and  flat  surfaces,  which  are  to  unite  with  the  next  bone 
in  forming  the  great  joint  of  the  knee.  The  two  tuberosities, 
which,  by  their  flat  faces,  form  the  joint,  swell  out  above  the 
joint,  and  are  called  the  condyles.  The  inner  condyle  is 
larger,  to  compensate  for  the  oblique  position  of  the  thigh- 
bone ; for  the  bones  are  separated  at  their  heads  by  the  whole 
width  of  the  pelvis,  but  are  drawn  towards  a point  below,  so  as 
to  touch  each  other  at  the  knees.  On  the  fore  part  of  the  bone, 
betwixt  the  condyles,  there  is  a broad,  smooth  surface,  upon 
which  the  rotula,  or  pulley-like  bone  glides  ; and  on  the  back 
part  of  the  thigh-bone,  in  the  middle  betwixt  the  condyles, 
there  is  a deep  notch,  which  contains  the  great  artery,  vein, 
and  nerve  of  the  leg. 

The  great  nutritious  artery  enters  below  the  middle  of  this 
bone,  and  smaller  arteries  enter  through  its  porous  extremi- 
ties : as  may  be  known  by  many  small  holes  near  the  head  of 
the  bone. 

The  head  of  the  thigh-bone  is  round,  and  set  down  deeply 
in  its  socket,  to  give  greater  security  to  a joint  so  important, 
and  so  much  exposed  as  the  hip  is.  The  neck  stands  off  from 
the  rest  of  the  bone,  so  that  by  its  length,  it  allows  a free  play 
to  the  joint,  but  is  itself  much  exposed  by  its  transverse  posi- 
tion, as  if  nature  had  not  formed  in  the  human  body  any  joint 
at  once  free,  moving  and  strong.  The  neck  is  not  formed  in 
the  boy,  because  the  socket  is  not  yet  deep,  nor  such  as  to 
hinder  the  motions  of  the  thigh  ; and  the  head  is  formed  apart 
from  the  bone,  and  is  not  firmly  united  with  it  till  adult  years, 
so  that  fails  luxate  or  separate  the  head  in  young  people,  but 
they  break  the  neck  of  the  bene  in  those  that  are  advanced  in 
years.  The  trochanters,  or  shoulders,  are  large  to  receive 
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the  great  muscles  which  are  implanted  in  them,  andobiiquc, 
that  they  may  at  once  bend  and  turn  the  thigh.  The  shaft 
or  body  is  very  strong,  that  it  may  bear  our  whole  weight, 
and  the  action  of  such  powerful  muscles ; and  it  is  marked 
with  the  rough  line  behind,  from  which  a mass  of  flesh  takes 
its  rise,  which  wraps  completely  round  the  lower  part  of  the 
thigh-bone,  and  forms  what  are  called  the  vasti  muscles,  the 
greatest  muscles  for  extending  the  leg.  The  condyles  swell 
out  to  give  a broad  surface,  and  a firm  joining  for  the  knee. 
But  of  all  its  parts,  the  great  trochanter  should  be  most  parti- 
cularly observed,  as  it  is  the  chief  mark  in  luxations  or  frac- 
tures of  this  bone  : for  when  the  greater  trochanter  is  pushed 
downwards,  we  find  the  thigh  luxated  downwards  ; when  the 
trochanter  is  higher  than  its  true  place,  and  so  fixed  that  it 
cannot  roll,  we  are  assured  that  it  is  luxated  upwards ; but  when 
the  trochanter  is  higher  than  its  true  place,  with  the  thigh 
rolling  freely,  we  are  assured  its  neck  is  broken,  the  trochanter 
being  displaced,  and  the  broken  head  remaining  in  its  socket  ; 
but  when  the  trochanter  remains  in  its  place,  we  should  con- 
clude that  the  joint  is  but  little  injured,  or  that  it  is  only  a 
bruise  of  those  glands  or  mucous  follicles  which  are  lodged 
within  the  socket  for  lubricating  the  joint. 

The  tibia  is  named  from  its  resemblance  to  a pipe  ; the 
upper  part  of  the  tibia,  representing  the  expanded  or  trumpet- 
like end,  the  lower  part  representing  the  flute  end  of  the  pipe* 
The  tibia,  on  its  upper  end,  is  flat  and  broad,  making  a most 
singular  articulation  with  the  thigh-bone  ; for  it  is  not  a ball 
and  socket  like  the  shoulder  or  hip,  nor  a hinge  joint  guarded 
on  either  side  with  projecting  points  like  the  ankle.  There  is 
no  security  for  the  knee  joint  by  the  form  of  its  bones,  for 
they  have  plain  flat  heads  : they  are  broad  indeed,  but  they 
are  merely  laid  upon  each  other.  It  is  only  by  its  ligaments 
that  this  joint  is  strong  ; and  by  the  number  of  its  ligaments  it 
is  a complex  and  delicate  joint,  peculiarly  liable  to  disease. 

1.  The  upper  head  of  the  tibia  is  thick  and  spongy,  and 
we  find  there  two  broad  and  superficial  hollows,  as  if  impress- 
ed while  soft,  with  the  marks  of  the  condyles  of  the  thigh- 
bone ; and  these  slight  hollows  are  all  the  cavity  that  it  has 
for  receiving  the  thigh-bone.  A pretty  high  ridge  rises  be 
twixt  these  two  hollows,  so  as  to  be  received  into  the  inter- 
stice betwixt  the  condyles  ; and  at  the  back  part,  which  is  the 
highest  point  of  the  ridge,  an  internal  ligament  ties  the  tibia  to 
the  thigh-bone.  This  spongy  head  has  also  a rough  margin, 
to  which  the  capsular  ligament  is  tied  ; on  the  fore  part  of  this 
bone,  just  below  the  knee,  there  is  a bump  for  receiving  the 
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great  ligament  of  the  patella,  or,  in  other  words,  the  great 
tendon  of  all  the  extensor  muscles  of  the  leg  ; and  lastly,  there 
is  upon  the  outer  side  of  this  spongy  head,  just  under  the 
margin  of  the  joint,  a smooth  articulating  surface,  (like  a dim- 
ple impressed  with  the  finger,)  for  receiving  the  head  of  the 
fibula.  It  is  under  the  margin  of  the  joint,  for  the  fibula  does 
not  enter  at  all  into  the  knee  joint ; it  is  on  y laid  upon  the  side 
of  the  tibia,  fixed  to  it  by  ligaments,  but  not  received  into  any- 
thing like  a cavity. 

2.  The  body  of  the  bone  is  of  a prismatic  or  triangular 
form,  and  its  three  edges  or  acute  angles  are  very  high  lines 
running  along  its  whole  length  ; one  line  a little  waved,  and 
turned  directly  forwards,  is  what  is  called  the  shin.  At  the 
top  of  this  ridge  is  that  bump  into  Which  the  ligament  of  the 
rotula  or  patella  is  implanted  ; and  the  whole  length  of  this 
acute  line  is  so  easily  traced  through  the  skin,  that  we  can 
never  be  mistaken  about  fractures  of  this  bone.  Another  line 
less  acute  than  this  is  turned  directly  backwards ; and  the 
third  acute  line,  which  completes  the  triangular  form,  is  turn- 
ed towards  the  fibula,  to  receive  a broad  ligament,  or  interos- 
seous membrane,  which  ties  the  two  bones  together. 

3.  The  lower  head  of  the  tibia  composes  the  chief  parts  of 
the  ankle-joint.  The  lower  head  of  the  tibia  is  smaller  than 
the  upper,  in  the  same  proportion  that  the  ankle  is  smaller  than 
the  knee.  The  pointed  part  of  this  head  of  the  tibia  represents 
the  mouth-piece,  or  flute  part  of  the  pipe,  and  constitutes  the 
bump  of  the  inner  ankle.  The  lower  end  of  the  fibula  lies 
so  upon  the  lower  end  of  the  tibia,  as  to  form  the  outer  ankle  ; 
and  there  is  on  the  side  of  the  tibia  a deep  hollow,  like  an  im- 
pression made  with  the  point  of  the  thumb,  which  receives  the 
lower  end  of  the  fibula.  The  acute  point  of  the  tibia,  named 
the  process  of  the  inner  ankle,  passes  beyond  the  bone  of  the 
foot,  and  by  lying  upon  the  side  of  the  joint,  guards  the  ankle, 
so  that  it  cannot  be  luxated  outwards,  without  this  pointed  pro- 
cess of  the  maleolus  internus,  or  inner  ankle,  bping  broken. 

The  tibia  is  a bone  of  great  size,  and  needs  to  be  so,  for  it 
supports  the  whole  weight  of  the  body.  It  is  not  at  all  assisted 
by  the  fibula  in  bearing  the  weight,  the  fibula,  or  slender  bone, 
being  merely  laid  upon  the  side  of  the  tibia,  for  uses  which 
shall  be  explained  presently.  The  tibia  is  thick,  with  much 
cancelli  or  spongy  substance  within ; has  pretty  firm  plates 
without ; is  much  strengthened  by  its  ridges,  and  by  its  trian- 
gular form  : its  ridges  are  regular  with  regard  to  each  other, 
but  the  whole  bone  is  twisted  as  if  it  had  been  turned  betwixt 
the  hands  when  soft : this  distortion  makes  the  process  of  the 
inner  ankle  lie  not  regularly  upon  the  side  of  that  joint,  but 
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a little  obliquely  forwards,  determining  the  obliquity  of  the 
foot ; which  must  be  of  much  consequence,  since  there  are 
many  provisions  for  securing  this  turning  of  the  foot,  vis.  the 
oblique  position  of  the  trochanters  ; the  oblique  insertion  of 
all  the  muscles,  and  this  obliquity  of  the  ankles  ; the  inner  an- 
kle advancing  a little  before  the  joint,  and  the  outer  ankle  re- 
ceding in  the  same  degree  behind  it. 

The  fibula,  which  is  named  so  from  its  resemblance  to 
the  Roman  clasp,  is  a long,  slender  bone,  which  is  useful 
partly  in  strengthening  the  leg,  but  chiefly  in  forming  the  an- 
kle joint ; for  the  tibia  only  is  connected  with  the  knee,  while 
the  fibula,  which  has  no  place  in  the  knee  joint,  goes  down 
below  the  lower  end  of  the  tibia,  forming  the  long  process  of 
the  outer  ankle. 

The  fibula  is  a long  and  slender  bone,  the  longest  and  slen- 
derest in  the  body.  It  lies  by  the  side  of  the  tibia  like  a splint ; 
so  that  when  at  any  time  the  tibia  is  broken  without  the  fibula, 
or  when  the  tibia  having  spoiled,  becomes  carious,  and  a piece 
of  it  is  lost,  the  fibula  maintains  the  form  of  the  limb  till  the 
last  piece  be  replaced,  or  till  the  fracture  be  firmly  reunited.1 
It  is,  like  the  tibia,  triangular,  and  has  two  heads,  which  are 
knots,  very  large,  and  disproportioned  to  so  slender  a bone. 
The  sharpest  line  of  the  fibula  is  turned  to  one  sharp  line  of 
the  tibia,  and  the  interosseous  membrane  passes  betwixt  them. 
The  bone  lies  in  a line  with  the  tibia,  on  the  outer  side  of  it, 
and  a little  behind  it.  The  upper  head  of  the  fibula  is  laid 
upon  a plain,  smooth  surface,  on  the  side  of  the  tibia,  a little 
below  the  knee  ; and  though  the  'fibula  is  not  received  deep 
into  the  tibia,  this  want  is  compensated  for  by  the  strong  liga- 
ments by  which  this  little  joint  is  tied  by  the  knee,  being  com- 
pletely wrapped  round  with  the  expanded  tendons  of  those 
great  muscles  which  make  up  the  thigh,  by  the  knee  being  still 
farther  embraced  closely  by  the  fascia,  or  tendinous  expansion 
of  the  thigh  ; but  above  all,  by  the  tendons  of  the  outer  ham- 
strings being  fixed  into  this  knot  of  the  fibula,  and  expanding 
from  that  over  the  fore  part  of  the  tibia. 

The  lower  head  of  the  fibula  is  let  pretty  deep  into  a socket 
on  the  side  of  the  tibia  ; together,  they  form  the  ankle  joint 
for  receiving  the  bones  of  the  foot.  The  ankle  joint  is  one  of 
the  purest  hinge  joints,  and  is  very  secure  ; for  there  is  the 
tibia,  at  the  process  of  the  inner  ankle,  guarding  the'  joint 
within;  there  is  the  fibula  passing  the  joint  still  further,  and 
making  the  outer  ankle  still  a stronger  guard  without.  These 
two  points,  projecting  so  as  to  enclose  the  bones  of  the  foot, 
make  a pure  hinge  ; prevent  all  lateral  motion  ; make  the 
joint  firm  and  strong  j and  will  not  allow  of  luxations  till  one 
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or  both  ankles  be  broken.  We  know  that  there  is  little  motion 
betwixt  the  tibia  and  fibula  ; none  that  is  sensible  outwardly, 
and  no  more  in  truth  than  just  to  give  a sort  of  elasticity,  yield- 
ing to  slighter  strains.  But  we  are  well  assured,  that  this  mo- 
tion, though  slightest  and  imperceptible,  is  very  constant ; for 
these  jointings  of  the  fibula  with  the  tibia  are  always  found 
smooth  and  lubricated  ; and  there  are  no  two  bones  in  the  body 
so  closely  connected  as  the  tibia  and  fibula  are,  which  are  so 
seldom  anchylosed,  i.  e.  joined  into  one  by  disease. 

The  fibula  may  be  thus  defined  : it  is  a long  slender  bone, 
which  answers  to  the  double  bone  of  the  fore  arm,  completes 
the  form,  and  adds  somewhat  to  the  strength  of  the  leg : it 
gives  a broader  origin  for  its  strong  muscles  ; lies^by  the  side 
of  the  tibia  like  a splint ; and,  being  a little  arched  towards  the 
tibia,  supports  it  against  those  accidents  which  would  break  it 
across,  and  maintains  the  form  of  the  leg  when  the  tibia  is  cari- 
ous or  broken  ; the  fibula,  though  it  has  little  connection  with 
the  knee,  passes  beyond  the  ankle  joint,  and  is  its  chief  guard 
and  strength  in  that  direction  in  which  the  joint  should  be  most 
apt  to  yield  ; and  in  this  office  of  guarding  the  ankle,  it  is  so 
true,  that  the  ankle  cannot  yield  till  this  guard  of  the  fibula  be 
broken. 

Rotula  or  patella,  or  knee-pan,  is  a small  thick  bone, 
of  an  oval,  or  rather  triangular  form.  The  basis  of  this  round- 
ed triangle  is  turned  upwards  to  receive  the  four  great  muscles 
which  extend  the  leg,  the  pointed  part  of  this  triangle  is  turned 
downwards,  and  is  tied  by  a veiy  strong  ligament  to  the  bump 
or  tubercle  of  the  tibia,  just  under  the  knee.  This  ligament  is 
called  the  ligament  of  the  patella,  or  of  the  tibia,  connecting  the 
patella  so  closely,  that  some  anatomists  of  the  first  name  choose 
to  speak  of  the  patella  as  a mere  process  of  the  tibia,  (as  the 
olecranon  is  a process  of  the  ulna),  only  flexible  and  loose  ; an 
arrangement  which  I think  so  far  right  and  useful,  as  the. 
fractures  of  the  olecranon  and  of  the  patella  are  so  much  alike, 
especially  in  the  method  of  cure,  that  they  may  be  spoken  of  as 
one  case  ; for  these  two  are  the  only  exceptions  to  the  common 
rules  and  methods  of  setting  broken  bones. 

The  patella  is  manifestly  useful,  chiefly  as  a lever  ; for  it  is  a 
pully,  which  is  a species  of  lever,  gliding  upon  the  forepart  of 
the  thigh-bone  upon  the  smooth  surface  which  is  betwixt  the 
condyles.  The  projection  of  this  bone  upon  the  knee  removes 
the  acting  force  from  the  centre  of  motion,  so  as  to  increase  the 
power  ; and  it  is  beautifully  contrived,  that  while  the  knee  is 
bent,  and  the  muscles  at  rest,  as  in  sitting,  the  patella  sinks 
down  concealed  into  a hollow  of  the  knee.  When  the  muscles 
begin  to  act,  the  patella  begins  to  rise  from  this  hollow  : 
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proportion  as  they  contract,  they  lose  their  strength,  but  the 
patella  gradually  rising,  increases  the  power ; and  when  the 
contraction  is  nearly  perfect,  the  patella  has  risen  to  the  sum- 
mit of  the  knee,  so  that  the  rising  of  the  patella  raises  the  me- 
chanical power  of  the  joint  in  exact  proportion  as  the  contrac- 
tion expands  the  living  contractible  power  of  the  muscles. 
What  is  curious  beyond  almost  any  other  fact  concerning  the 
fractures  of  bones,  the  patella  is  seldom  broken  by  a fall  or 
blow  ; in  nine  often  cases,  it  is  rather  torn,  if  we  may  use  the 
expression,  by  the  force  of  its  own  muscles,  while  it  stands 
upon  the  top  of  the  knee,  so  as  to  rest  upon  one  single  point  ; 
for  while  tty:  knee  is  half-bended,  and  the  patella  in  this  danger- 
ous situation,  the  leg  fixed,  and  the  muscles  contracting 
strongly  to  support  the  weight  of  the  body,  or  to  raise  it  as  in 
mounting  the  steps  of  a stair,  the  force  of  the  muscles  is 
equivalent  at  least  to  the  weight  of  the  man’s  body ; and  often, 
by  a sudden  violent  exertion,  their  power  is  so  much  increased, 
that  they  snap  the  patella  across,  as  we  would  break  a stick 
across  the  knee. 

The  tarsus,  or  instep,  is  composed  of  seven  large  bones, 
which  form  a firm  and  elastic  arch  for  supporting  the  body  ; 
which  arch  has  its  strength  from  the  strong  ligaments  with 
which  these  bones  are  joined,  and  its  elasticity  from  the  small 
movements  of  these  bones  with  each  other  ; for  each  bone  and 
each  joint  has  its  cartilage,  its  capsule  or  bag,  its  lubricating 
fluid,  and  all  the  apparatus  of  a regular  joint  ; each  moves, 
since  the  cartilages  are  always  lubricated,  and  the  bones  are 
never  joined  by  anchylosis  with  each  other  ; but  the  effect  is 
rather  a diffused  elasticity,  than  a marked  and  perceptible  mo- 
tion in  any  one  joint. 

The  seven  bones  of  which  the  tarsus  is  composed  are,  1. 
The  astragalus,  which,  united  with  the  tibia  and  fibula, 
forms  the  ankle  joint:  2.  The  os  calcis,  or  heel  bone, 

which  forms  the  end  or  back  point  of  that  arch  upon  which  the 
body  stands  : 3.  The  os  naviculare,  or  boat-like  bone, 

which  joins  three  smaller  bones  of  die  forepart  of  the  tarsus 
to  the  astragalus:  4.  The  os  cuboides,  which  joins  the 

smaller  bones  of  the  forepart  to  the  os  calcis  : The  5th,  6th, 

and  7th,  are  the  smaller  bones  making  the  forepart  of  the  tar- 
sus ; they  lie  immediately  under  the  place  of  the  shoe-buckle, 
and  are  named  the  three  cuneiform  bones,  from  their  wedge- 
like  shape;  and  it  is  upon  these  that  the  metatarsal  bones, 
forming  the  next  division  of  the  foot  are  implanted. 

These  bones  of  the  tarsus  form,  along  with  the  next  rank  or 
metatarsal  bones,  a double  arch  ; first  from  the  lowest  point  of 
the  heel  to  the  ball  of  the  great  toe,  is  one  arch;  the  arch  of 
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the  sole  of  the  foot  which  supports  the  body  : and  again,  there 
is  another  arch  withm  this,  formed  among  the  tarsal  bones 
themselves,  one  within  another,  i.  e.  betwixt  the  astragalus, 
calcis,  and  naviculare  ; through  which  hole,  in  my  drawing, 
there  is  passed  a pencil.  It  is  diis  second  arch  which  gives  a 
perfect  elasticity  to  the  foot,  and  must  prevent  the  bad  effects 
of  leaping,  falls,  and  other  shocks,  which  would  have  broken  a 
part  less  curiously  adapted  to  its  office. 

1.  The  astragalus  is  the  greatest  and  most  remarkable 
bone  of  the  tarsus  ; and  which  the  surgeon  is  most  concerned 
in  knowing.  The  semicircular  head  of  this  bone  forms  a curi- 
ous and  perfect  pulley.  The  circle  of  this  pulley  is  large  ; its 
cartilage  is  smooth  and  lubricated  ; it  is  received  deep  betwixt 
the  tibia  and  fibula  ; and  rolls  under  the  smooth  articular  sur- 
face of  the  latter,  which  being  suited  to  this  pulley  of  the 
astragalus,  with  something  of  a boat-like  shape,  is  often  named 
the  scaphoid  cavity  of  the  tibia.  1 . We  remark  in  the  astraga- 
lus its  articulating  surface,  which  is  arched,  high,  smooth,  co- 
vered with  cartilage,  lubricated,  and  in  all  respects  a complete 
joint.  Its  form  is  that  of  a pulley,  which,  ot  course,  admits 
of  but  one  direct  motion,  viz.  forwards  and  backwards.  2. 
We  observe  its  sides,  which  are  plain,  smooth,  and  flat, 
covered  with  the  same  cartilage,  forming  a part  of  the  joint, 
and  closely  locked  in  by  the  inner  and  outer  ankles,  so  as  to 
prevent  luxations  or  awkward  motions  to  either  side.  3.  We 
observe  two  large  irregular  articulating  surfaces  backwards,  by 
which  it  is  joined  to  the  os  calcis,  4.  There  is  on  the  fore- 
part, or  rather  the  fore  end  of  the  astragalus,  a large  round 
head,  as  regular  as  the  head  of  the  shoulder  bone,  by  which  it 
is  articulated  with  the  scaphoid  bone. 

2.  The  os  calcis  is  the  large  irregular  bone  of  the  heel ; it 
is  the  tip  or  end  of  the  arch  formed  by  the  tarsal  and  metatar- 
sal bones.  There  is  a large  scabrous  point  on  which  we  stand  ; 
which  is  rough,  for  the  insertion  of  the  great  Achillis  tendon, 
the  rope  by  which  the  muscles  of  the  bran  act.  The  rough- 
ness ot  the  heel-bone  gives  the  tendon  a firm  hold,  and  its  pro- 
jection backwards  gives  it  the  power  of  a very  long  lever. 
The  points  to  be  observed  are,  1.  The  great  backward  pro- 
jection, which  is  properly  called  the  heel ; scabrous  and  rough, 
for  the  insertion  of  the  great  back  tendon  ; the  point  upon 
which  we  walk  and  stand.  2.  An  irregular  articular  surface, 
or  rather  two  surfaces  covered  with  cartilage,  by  which  it  is 
joined  with  the  astragalus.  3.  Another  articulating  surface 
by  which  it  is  joined  with  the  os  cuboicles.  And,  4.  A sort  of 
arch  downwards,  under  which  the  vessels  and  nerves  and  the 
tendons  also  pass  on  safelv  into  the  sole  of  the  foot. 
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3.  Naviculare  is  named  os  na  viculare,  or  os  sCaph- 
oides,  from  a fanciful  resemblance  to  a boat.  But  this  is  a 
name  of  which  anatomists  have  been  peculiar!}?  fond,  and 
which  they  have  used  wfith  very  little  discretion  or  reserve  ; the 
student  will  hardly  find  any  such  resemblance  ; it  is  rather  like 
the  dies  with  which  we  play  at  drafts  ; that  is,  a flattened  cir- 
cular body,  with  its  borders  rising  up  a little  ; and  each  flat 
side  forms  an  articulating  surface.  That  concave  side  which 
looks  backwards,  is  pretty  deep,  and  receives  the  head  of  the 
astragalus : that  flat  side  which  looks  forwards,  has  not  so  deep 
a socket,  but  receives  the  three  cuneiform  bones  upon  a sur- 
face rather  plain  and  irregular. 

The  cuneiform  bones  are  so  named,  because  they  resem- 
ble wedges,  being  laid  to  each  other  like  the  stones  of  an  arch. 
The  most  simple  and  proper  arrangement  is,  1.2.  and  3. 
counting  from  the  side  of  the  great  toe  towards  the  middle  of 
the  foot ; but  they  are  commonly  named  thus  : the  first  cunei- 
form bone  on  which  the  great  toe  stands,  has  its  cutting  edge 
turned  upwards ; is  much  larger  than  the  others,  and  so  is 
called  os  cuneiforme  magnum.  The  second  cuneiform 
bone,  or  that  which  stands  the  middle  of  the  three  cuneiform 
bones,  is  much  smaller,  and  is  therefore  named  os  cunei- 
torme  minimum.  The  third  in  order  of  the  cuneiform  bones 
is  named  os  cuneiforme  medium*  : These  cuneiform  bones 

receive  the  great  toe,  and  the  two  next  to  it.  The  fourth  and 
fifth  toes  are  implanted  upon  the  last  bone  in  the  row,  the  os 
cuboides. 

Os  cuboides. — The  os  cuboides  is  named  from  its  cubical 
figure  ; and  is  next  to  the  astragalus  in  size  ; greater  than  the 
scaphoid  bone.  The  three  cuneiform  bones  are  laid  regularly 
by  the  side  of  each  other  ; and  this  os  cuboides  is  again  laid  on 
the  outer  side  of  the  third  cuneiform  bone,  and  joins  it  to  the 
os  calcis.  The  place  and  effect  of  the  cuboid  bone  is  very 
curious  ; for  as  it  is  wedged  in  betwixt  the  third  cuneiform 
bone  and  the  os  calcis,  it  forms  a complete  arch  within  an  arch, 
which  gives  at  once  a degree  of  elasticity  and  of  strength 
which  no  human  contrivance  could  have  equalled.  There  is 
first  a great  arch  on  which  the  body  rests,  and  the  heel  and  the 

* The  confufion  in  these  names  arises  from  sometimes  counting  them  by  their 
place,  and  sometimes  reckoning  according  to  their  size.  It  is  only  in  relation  to 
its  size  that  we  call  one  of  these  bones  os  cuneiforme  medium  ; for  the  os  cunev 
forme  medium  is  not  in  the  middle  of  the  three;  it  is  the  middle  bone  with  re- 
spect to  size;  it  is  the  smallest4of  the  cuneiform  bones  that  stands  in  the  middle  be- 
twist  the  other  two. 
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•vreat  toe  are  the  horns  of  that  bow:  and,  secondly,  there  is  a 
complete  circle  among  the  metatarsal  bones,  leaving  an  open- 
ing betwixt  the  astragalus  and  the  os  cakis. 

THE  TOES. — The  last  division  of  the  foot  consists  of 
three  distinct  bones  ; and  as  these  bones  are  disposed  in  rows, 
they  are  named  the  first,  second  and  third  phalanges  or  ramcs 
of  the  toes. 

The  great  toe  has  but  two  phalanges  ; the  other  toes  have 
three  ranks  of  bones,  which  have  nothing  particular,  only  the 
joints  are  round  and  free  ; formed  by  a round  head  on  one 
bone,  and  by  a pretty  deep  hollow  for  receiving  it,  in  the  one 
above  it ; they  are  a little  flattened  on  their  lower  side,  or  ra- 
ther they  have  a flattened  groove  which  lodges  the  tendons  of 
the  last  joint  of  the  toes. 

The  sesamoid  bones  are  more  regularly  found  about  the 
toes  than  any  where  else.  They  are  small  bones,  like  peas, 
found  in  the  hearts  of  tendons,  at  any  point  where  they  suffer 
much  friction  ; or  rather  they  are  like  the  seeds  of  the  sesa- 
mum,  whence  their  name.  They  are  found  chiefly  at  the 
roots  of  the  great  toe,  and  of  the  thumb  ; at  each  of  these 
places  we  find  two  small  sesamoid  bones,  one  on  each  side  of 
the  ball  of  the  great  toe,  and  one  on  each  side  of  the  ball  of 
the  thumb  ; but  these  bones  do  not  enter  into  the  joint ; they 
are  within  the  substance  of  the  tendons  ; perhaps,  like  the  pa- 
tella, they  remove  the  acting  force  from  the  centre  of  motion ; 
and  so,  by  acting  like  pulleys,  increase  the  power ; perhaps 
also  by  lying  at  the  sides  of  the  joint  in  the  tendons  of  the 
shorter  muscles  of  the  toes,  they  make  a safe  gutter  for  the 
long  tendons  to  pass  in.  They  are  not  restricted  to  the  balls  of 
the  great  toe  and  thumb,  but  sometimes  are  also  found  under 
the  other  toes  and  fingers,  and  sometimes  behind  the  condyles 
of  the  knee  ; or  in  the  peronsei  tendons,  which  run  under  the 
sole  of  the  foot.  In  short,  they  are  so  far  from  being  regular 
bones,  that  they  are  found  only  in  adults,  and  are  so  often 
found  in  irregular  places,  that  they  almost  seem  to  be  pro- 
duced by  chance,  or  by  the  effect  of  friction. 

Metatarsus. — The  metatarsus,  so  named  from  its  being 
placed  upon  the  tarsus,  consists  of  five  bones,  which  differ  so 
little  from  the  first  bones  of  the  fingers,  that  they  need  not  be 
minutely  demonstrated.  It  is  sufficient  to  mark,  that  they  are 
five  in  number,  having  a general  resemblance  to  the  joints  of 
the  finger  ; that  they  are  rather  flattened,  especially  on  then- 
lower  sides,  where  the  tendons  of  the  toes  lie  ; that  they  are 
very  large  at  their  ends  next  the  tarsus,  where  they  have  broad 
flat  heads,  that  they  may  be  implanted  with  great  security ; that 
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they  grow  smaller  towards  the  toes,  where  again  they  termi- 
nate in  neat,  small,  round  heads,  which  receive  the  first  bones 
of  the  toes,  and  permit  of  a very  free  and  easy  motion,  and  a 
greater  degree  of  rotation  than  our  dress  allows  us  to  avail 
ourselves  of ; the  toes  being  cramped  together,  in  a degree  that 
fixes  them  all  in  their  places,  huddles  one  above  another,  and 
is  quite  the  reverse  of  that  free  and  strong-like  spreading  of 
the  toes,  which  the  painter  always  represents.  Lastly,  it 
should  be  remarked,  that  the  metatarsal  bone  of  the  little  toe 
makes  a salient  angle,  projecting  over  the  tarsus,  in  a point 
which  is  easily  felt  outwardly,  at  the  place  where  the  side  seam 
of  the  shoe  crosses : lor  this  and  all  the  other  marks  of  the 
metatarsal  bones  are  chiefly  useful,  as  directing  us  where  to 
cut  in  amputating  these  bones  ; and  the  surgeon  will  save  the 
patient  much  pain,  and  himself  the  shame  of  a slow  and  con- 
fused operation,  by  marking  the  places  of  the  joints. 


CHAP.  VII. 
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OF  THE  SCAPULA,  OP.  SHOULDER-BLADE. 

T- 

X his  is  the  great  peculiarity  of  the  superior  extremity,  that 
it  is  connected  not  directly  with  the  trunk,  like  the  thigh-bone 
with  the  haunch,  but  is  hung  by  a moveable  intermediate  bone  ; 
which  not  only  is  not  immediately  joined  to  the  trunk  by  liga- 
ments, or  any  other  form  of  connection,  but  is  parted  from  it 
by  several  layers  of  muscular  flesh,  so  that  it  lies  flat,  and 
glides  upon  the  trunk. 

The  scapula  is  a thin  bone  ; which  has  originally,  like  the 
skull,  two  tables,  and  an  intermediate  diploe  ; but  by  pressure, 
and  the  action  of  its  own  muscles,  it  grows  gradually  thinner  ; 
its  tables  are  more  and  more  condensed  ; till  in  old  age  it  has 
become  perfectly  transparent,  and  is  supported  only  by  its  pro- 
cesses, and  by  its  thicker  edges.  For  its  spine  is  a ridge  of 
firm  and  strong  bone,  which  rises  very  high,  and  gives  a broad 
origin  and  support  for  its  muscles  : the  acromion  in  which  the 
spine  terminates,  is  a broad  and  flat  process,  a sure  guard  fo: 
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the  joint.of  the  shoulder:  the  coracoid  process  is  a strong 
but  shorter  process,  which  stands  out  from  the  neck  of  the 
bone  ; and  the  costa,  or  borders  of  the  bone  are  also  round- 
ed, firm  and  strong : so  that  the  processes  and  borders  sup- 
port the  flat  part  of  the  bone,  which  is  as  thin  as  a sheet  of 
paper,  and  quite  transparent. 

There  is  no  part  nor  process  of  the  scapula  which  does  not 
require  to  be  very  carefully  marked ; for  no  accidents  are  more 
frequent  than  luxations  of  the  shoulder  ; and  the  various  luxa- 
tions are  explained  best  by  studying  in  the  skeleton,  and  being 
able  to  recognize  on  the  living  body  all  the  processes  and  pro- 
jecting points. 

1.  The  flat  side  of  the  scapula  is  smooth,  somewhat  con- 
cave, and  suited  to  the  convexity  of  the  ribs.  The  scapula 
connected  with  no  bone  of  the  trunk  ; tied  by  no  ligaments ; 
is  merely  laid  upon  the  chest,  with  a large  mass  of  muscular 
flesh  under  it,  upon  which  it  glides  ; for  there  are  below  it  two 
layers  of  muscles,  by  one  of  which  the  shoulder  bone  is  moved' 
upon  the  scapula,  while  by  the  other  the  scapula  itself  is  moved 
upon  the  ribs.  The  muscle  lying  in  the  hollow  of  the  scapula 
marks  it  with  many  smooth  hollows  and  wave-like  risings, 
which  are  merely  the  marks  of  the  origin  of  its  muscles,  but 
which  were  mistaken  even  by  the  great  Vesalius  for  the  im- 
pressions of  the  ribs. 

2.  The  outer  flat  surface  is  like  the  inner  one,  but  that  it  is 
traversed  by  the  spine,  which  is  a very  acute  and  high  ridge 
of  bone.  Now  the  spine,  thus  traversing  the  bone  from  be- 
hind forwards,  divides  its  outer  surface  into  two  unequal 
parts,  of  which  the  part  above  the  spine  is  smaller,  and  that 
below  the  spine  larger.  Each  of  these  spaces  has  its  name, 
one  supra  spinatus,  and  the  other  infra  spinatus  ; and  each  of 
them  lodges  a muscle,  named,  the  one  the  musculus  supra- 
spinatus  scapulae,  as  being  above  the  spine  ; the  other,  mu'scu- 
lus  infra-spinatus  scapulae,  as  being  below  the  spine.  A third 
muscle  is  named  sub-scapularis,  as  lying  under  the  shoulder- 
blade,  upon  that  concave  surface  which  is  towards  the  ribs  ; 
so  that  the  whole  scapula  is  covered  with  broad  flat  muscles, 
whose  offices  are  to  move  the  shoulder-bone  in  various  direc- 
tions, and  which  impress  the  scapula  with  gentle  risings  and 
hollows  on  its  outer  as  well  as  on  its  inner  surface. 

3.  The  triangular  form  of  the  scapula  must  be  next  ob- 
served. The  upper  line  of  the  triangle  is  the  shortest ; it  is 
named  the  costa  or  border.  This  superior  costa  of  the 
scapula  receives  those  strong  and  flat  muscles  that  raise  the 
shoulder  upwards.  The  lower  border,  which  is  named  the 
cost  A inferior,  or  the  lower  border  of  the  scapula,  receives 
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no  muscles,  because  it  must  be  quite  free,  to  move  and  glide 
as  the  scapula  turns  upon  its  axis,  which  is  indeed  its  ordinary 
movement.  But  it  gives  rise  to  two  smaller  muscles,  which, 
from  being  a little  rounded,  are  named  the  musculi  teres  ; 
which  round  muscles  being  implanted  into  the  arm  bone,  pul! 
it  downwards. 

The  long  side  of  the  scapula,  which  bounds  its  triangular 
form  backwards,  is  named  the  b asis  of  the  scapula,  as  it 
represents  the  base  of  the  triangle.  This  line  is  also  like  the 
two  borders,  a little  thicker,  or  swelled  out ; and  this  edge 
receives  many  powerful  muscles,  which  lie  flat  upon  the  back, 
and  coming  to  the  scapula  in  a variety  of  directions,  can  turn 
it  upon  its  axis,  sometimes  raising,  sometimes  depressing  the 
scapula ; sometimes  drawing  it  backwards  ; and  sometimes 
fixing  it  in  its  place,  according  to  the  various  sets  of  fibres 
which  are  put  into  action. 

4.  The  glenoid,  or  articulating  cavity  of  the  sca- 
pula, is  on  the  point  or  apex  of  this  triangle.  The  scapula  is 
more  strictly  triangular  in  a child,  for  it  terminates  almost  in 
a point  or  apex  ; and  this  articulating  surface  is  a separate  os- 
sification, and  is  joined  to  it  in  the  adult.  The  scapula,  to- 
wards this  point  terminates  in  a flat  surface,  not  more  than  an 
inch  in  diameter,  very  little  hollowed,  and  scarcely  receiving 
the  head  of  the  shoulder  bone,  which  is  rather  laid  upon  it 
than  sunk  into  it ; it  is  indeed  deepened  a little  by  a circular 
gristle,  which  tips  the  edges  or  lips  of  this  articulating  surface, 
but  so  little,  that  it  is  still  very  shallow  and  plain,  and  luxa- 
tions of  the  shoulder  are  infinitely  more  frequent  than  of  any 
other  bone. 

5.  This  head,  or  glenoid  cavity  of  the  scapula,  is  planted 
upon  a narrower  part,  which  tends  towards  a point,  but  is 
finished  by  this  flat  head  ; this  narrower  part  is  what  is  named 
the  neck  of  the  scapula,  which  no  doubt  sometimes  gives 
way,  and  breaks.  A rough  line  bordering  the  glenoid  cavity 
receives  the  capsular  ligament,  or  rather  the  capsule  arises 
from  that  bordering  gristle,  which  I have  said  tips  the  circle. 

6.  The  spine  of  the  scapula  is  that  high  ridge  of  bone, 
which  runs  the  whole  length  of  its  upper  surface,  and  divides 
it  into  two  spaces  for  the  origin  of  supra  and  infra  spinatus 
muscles.  It  is  high,  and  very  sharp,  standing  up  at  one  place 
to  the  height  of  two  inches.  It  is  flattened  upon  the  top,  and 
with  edges,  which  turning  a little  towards  either  side,  give 
rise  to  two  strong  fascia;,  i.  e.  tendinous  membranes  ; which 
go  from  the  spine,  the  one  upwards  to  the  upper  border  of  the 
scapula,  the  other  downwards  to  the  lower  border  ; so  that  by 
these  strong  membranes  the  scapula  is  formed  into  two  trian- 
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gular  cavities,  and  the  supra  and  infra  spinatus  muscles  rise 
not  only  from  the  back  of  the  scapula,  and  from  the  sides  of 
its  spine,  but  also  from  the  inner  surface  of  this  tense  mem- 
brane. The  spine  traverses  the  whole  dorsum,  or  back  of  the 
scapula  ; it  receives  the  trapezius  muscle,  that  beautiful  trian- 
gular muscle  which  covers  the  neck  like  a tippet,  whence  it  has 
its  name  ; and  the  spine  beginning  low  at  the  basis  of  the 
scapula,  gradually  rises  as  it  advances  forwards,  till  it  termin- 
ates in  that  high  point  or  promontory  which  forms  the  tip  of 
the  shoulder,  and  overhangs  and  defends  the  joint. 

7.  This  high  point  is  named  the  acromion  process.  It  is 
the  continuation  and  ending  of  the  spine,  which  at  first  rises 
perpendicularly  from  the  bone,  but  by  a sort  of  turn  or  distor- 
tion it  lays  its  flat  side  towards  the  head  of  the  shoulder-bone. 
At  this  place,  it  is  thickened,  flat  and  strong  ; overhangs  and 
defends  the  joint  ; and  is  not  merely  a defence,  but  almost 
makes  a part  of  the  joint  itself ; for  without  this  process,  the 
shoulder-bone  could  not  remain  a moment  in  its  socket  ; every 
slight  accident  would  displace  it.  The  acromion  prevents 
luxation  upwards,  and  is  so  far  a part  of  the  joint,  that  when 
it  is  full  under  the  acromion,  the  joint  is  safe  ; but  when  we 
feel  a hollow,  so  that  we  can  push  the  points  of  the  fingers  un- 
der the  acromion  process,  the  shoulder  is  luxated,  and  the 
socket  empty.  The  point  of  the  acromion,  forming  the  apex 
of  the  shoulder,  a greater  projection  of  this  point,  and  a ful- 
ness of  the  deltoid  muscle  which  arises  from  it,  is  a chief 
cause,  and  of  course  a chief  mark,  of  superior  strength. 

8.  But  there  is  still  another  security  for  the  joint ; for  there 
arises  from  the  neck  of  the  scapula,  almost  from  the  border  of 
the  socket,  and  its  inner  side,  a thick,  short,  and  crooked  pro- 
cess, which  stands  directly  forwards,  and  is  very  conspicuous  ; 
and  which  turning  forwards  with  a crooked  and  sharp  point, 
somewhat  like  the  beak  of  a crow,  is  thence  named  the  cora- 
coid process.  This  also  guards  and  strengthens  the  joint  ; 
though  it  cannot  altogether  prevent  luxations,  it  makes  them 
less  frequent ; and  most  probably  when  the  arm  is  luxated  in- 
wards, it  is  by  starting  over  the  point  of  this  defending  pro- 
cess. A muscle  named  coracoid,  comes  down  from  the  joint 
of  this  process,  and  is  inserted  into  the  middle  of  the  shoulder- 
bone,  to  draw  the  arm  towards  the  side. 

Now  the  glenoid  surface,  and  these  two  processes,  form 
the  cavity  for  receiving  the  shoulder-bone.  But  still  as  if  na- 
ture could  not  form  a joint  at  once  strong  and  free,  this  joint, 
which  performs  quick,  free,  and  easy  motions,  is  too  superfi- 
cial to  be  strong.  Yet  there  is  this  compensation,  that  the 
shoulder-joint,  which  could  not  resist,  if  fairlv  exposed  to 
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shocks  and  falls,  belongs  to  the  scapula,  which,  sliding  easily 
upon  the  ribs,  yields,  and  so  eludes  the  force.  Falls  upon  the 
shoulder  do  not  dislocate  the  shoulder  ; that  accident  almost 
always  happens  to  us  in  putting  out  the  hand  to  save  ourselves 
from  falls  ; and  the  shoulder  is  luxated  by  a twisting  of  the 
arm,  not  by  the  force  of  a direct  blow. 

The  clavicle. — The  clavicle,  or  collarbone,  named  clavi- 
cle from  its  resemblance  to  an  old  fashioned  key,  is  to  the  sca- 
pula a kind  of  hinge  or  axis  on  which  it  moves  and  rolls  ; so 
that  the  free  motion  of  the  shoulder  is  made  still  freer  by  the 
manner  of  its  connection  with  the  breast. 

The  clavicle  is  placed  at  the  root  of  the  neck,  and  at  the  up- 
per part  of  the  breast.  It  extends  across  from  the  tip  of  the 
shoulder  to  the  upper  part  of  the  sternum  ; it  is  a round  bone, 
a little  flattened  towards  the  end  which  joins  the  scapula  ; it  is 
curved  like  an  Italic  S ; having  one  curve  turned  out  towards 
the  breast ; it  is  useful  as  an  arch  supporting  the  shoulders, 
preventing  them  from  falling  forwards  upon  the  breast,  and  ma- 
king the  hands  strong  antagonists  to  each  other  ; which,  with- 
out this  steadying,  they  could  not  have  been. 

1.  The  thoracic  end,  that  next  the  sternum,  or  what  may  be 
called  the  inner  head  of  the  clavicle,  is  round  and  flat,  or  but- 
ton-like ; and  it  is  received  into  a suitable  hollow  on  the  upper 
piece  of  the  sternum.  It  is  not  only  like  other  joints  surround- 
ed by  a capsule  or  purse  ; it  is  further  provided  with  a small 
moveable  cartilage,  which  (like  a friction- wheel  in  machinery) 
saves  the  parts,  and  facilitates  the  motion,  and  moves  continu- 
ally as  the  clavicle  rolls. 

2.  But  the  outer  end  of  the  clavicle  is  flattened  as  it  approach- 
es the  scapula,  and  the  edge  of  that  flatness  is  turned  to  the 
edge  of  the  flattened  acromion,  so  that  they  touch  but  in  one 
single  point.  This  outer  end  of  the  clavicle,  and  the  corres- 
ponding point  of  the  acromion,  are  flattened  and  covered  with 
a crust  of  cartilage  : but  the  motion  here  is  very  slight  and 
quite  insensible  ; they  are  tied  firmly  by  strong  ligaments  ; 
and  we  may  consider  this  as  almost  a fixed  point ; for  there  is 
little  motion  of  the  scapula  upon  the  clavicle  ; but  there  is 
much  motion  of  the  clavicle  upon  the  breast:  for  the  clavicle 
serves  as  a shaft  or  axis,  firmly  tied  to  the  scapula,  upon 
which  the  scapula  moves  and  turns,  being  connected  wHh  the 
trunk  only  by  this  single  point,  viz.  the  articulation  of  the  cla- 
vicle with  the  breast  bone. 

The  os  humeri  is  one  of  the  truest  of  the  cylindrical  bones  ; 
it  is  round  in  the  middle  ; but  it  appears  twisted  and  flattened 
towards  the  lower  end  ; and  this  flatness  makes  the  elbow -joint 
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a mere  hinge,  moving  only  in  one  direction.  It  is  again  regu- 
lar and  round  towards  the  upper  end ; dilating  into  a large 
round  head,  where  the  roundness  forms  a very  free  and  move- 
able  joint,  turning  easily  in  all  directions. 

1.  The  head  of  this  bone  is  very  large  ; it  is  neat  and  regu- 
larly circular ; but  it  is  a very  small  portion  of  a large  circle,  so 
that  it  is  flat ; and  this  flatness  of  the  head,  with  the  shallow- 
ness of  its  glenoid  cavity,  makes  it  a very  weak  joint,  easily 
displaced,  and  nothing  equal  to  the  hip  joint  for  security  and 
strength. 

2.  The  N;  ck  of  this  bone  cannot  fairly  be  reckoned  such; 
for,  as  I have  explained  in  speaking  of  the  neck  of  the  thigh- 
bone, this  neck  of  the  humerus  and  the  necks  of  most  bones 
(the  thigh-bone  still  excepted)  are  merely  a rough  line  close 
upon  the  head  of  the  bone,  without  any  straitening  or  interme- 
diate narrowness,  which  we  can  properly  call  a neck.  The 
roughness  round  the  head  of  the  shoulder-bone  is  the  line  into 
which  the  capsular  ligament  is  implanted. 

3.  The  tuberosities  of  the  os  humeri  are  two  small  bumps 
of  unequal  size,  (the  one  called  the  greater,  the  other  the  smal- 
ler, tuberosity  of  the  os  humeri,)  which  stand  up  at  the  upper 
end  of  the  bone,  just  behind  the  head:  they  are  not  very  re- 
markable. Though  much  smaller  than  the  trochanter  of  the 
thigh-bones,  they  serve  similar  uses,  viz.  receiving  the  great 
muscles  which  move  the  limb.  The  greater  tuberosity 
is  higher  towards  the  outer  side  of  the  arm,  and  receives  the 
supra  spinatus  muscle  ; while  the  infra  spinatus  and  teres  mi- 
nor muscles,  which  come  from  the  lower  part  of  the  scapula, 
are  implanted  into  the  bone  a little  lower.  The  lesser  tube- 
rosity has  also  a great  muscle  fixed  into  it,  viz.  the  sub-sca- 
pularis  muscle. 

4.  The  two  tuberosities  form  betwixt  them  a groove,  which 
is  pretty  deep  ; and  in  it  the  long  tendon  of  the  biceps  muscle 
of  the  arm  runs  ; and  as  it  runs  continually,  like  a rope  in  the 
groove  of  a pulley,  this  groove  is  covered,  in  the  fresh  bones, 
with  a thin  cartilage,  smooth,  and  like  the  cartilages  of  joints. 

The  os  humeri,  at  its  lower  part,  changes  its  form,  is  flat- 
tened and  compressed  below,  and  is  spread  out  into  a great 
breadth  of  two  inches  or  more ; where  there  is  formed,  on 
each  side,  a sharp  projecting  point,  (named  condyle,)  for  the 
origin  of  great  muscles  ; and  in  the  middle,  betwixt  the  two 
condyles,  there  is  a grooved  articulating  surface,  which  forms 
the  hinge  of  the  elbow. 

1.  At  the  lower  end  of  the  bone,  there  are  two  ridges,  one 
leading  to  either  condyle,  which  it  is  of  some  consequence  to 
observe  ; for  the  elbow-joint  is  a mere  hinge,  the  most  strictly 
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so  of  any  joint  in  the  body  ; it  has,  of  course,  but  two  mo- 
tions, viz.  flexion  and  extension  ; and  it  has  two  muscles  chief- 
ly, one  for  extending,  the  other  for  bending  the  arm.  The 
flexor  muscle  lies  on  the  fore  part,  and  the  extensor  on  the  back 
part  of  the  arm  ; and  so  the  whole  thickness  of  the  arm  is 
composed,  at  this  place,  of  these  two  muscles  and  of  the 
bone  ; but  that  the  fore  and  back  parts  of  the  arm  might  be 
thoroughly  divided,  the  bone  is  flattened  betwixt  them  ; and 
that  the  division  might  extend  beyond  the  mere  edges  of  the 
bone,  there  are  two  fasciae  or  tendinous  webs  which  go  off  from 
either  edge  of  the  humerus,  and  which  continue  to  divide  the 
fore  from  the  back  muscles,  giving  these  muscles  a broader 
origin;  they  are  named,  from  their  office,  intermuscular 
membranes  ; and  this  is  the  meaning  of  the  two  ridges  which 
lead  to  the  tw'o  condyles. 

2.  The  two  projections  in  which  these  edges  end  are  named 
condyles.  The  condyles  of  the  thigh-bone  are  the  broad 
articulating  surfaces 'by  which  that  bone  is  joined  with  the 
tibia  ; while  the  condyles  of  the  shoulder  bone  are  merely  two 
sharp  projecting  points  for  the  origin  of  muscles,  which  stand 
out  from  either  side  of  the  joint,  but  which  have  no  connection 
with  the  joint.  The  chief  use  of  the  condyles  of  the  shoul- 
der-bone is  to  give  a favourable  origin,  and  longer  fulcrum, 
for  the  muscles  of  the  fore  arm,  which  arise  from  these  points. 
The  outer  tubercle  being  the  smaller  one,  gives  origin  to  the 
extensor  muscles,  where  less  strength  is  required.  But  the 
inner  tubercle  is  much  longer,  to  give  origin  to  the  flexor 
muscles  with  which  tve  grasp  ; which  require  a bolder  and 
more  prominent  process  to  arise  from  ; for  greater  power  is 
needed  to  perform  such  strong  actions  as  grasping,  bending, 
pulling  ; while  the  muscles  which  extend  the  fingers  need  no 
more  power  than  ]ust  to  antagonise  or  oppose  the  flexors  ; 
their  only  business  being  to  unfold  or  open  the  hand  when  we 
are  to  renew  the  grasp. 

It  is  further  curious  to  observe,  that  the  inner  tubercle  is 
also  lower  than  the  other,  so  that  the  articulating  surface  of 
the  elbow-joint  is  oblique,  which  makes  the  hand  fall  naturally 
towards  the  face  and  breast,  so  that  by  being  folded  merely 
without  any  turning  of  the  os  humeri,  the  hands  are  laid 
across. 

3.  The  articulating  surface  which  stands  betwixt  these 
condyles,  forms  a more  strict  and  limited  hinge  than  can  be 
easily  conceived,  before  we  explain  the  other  parts  of  the 
joint.  The  joint  consists  of  two  surfaces ; first,  a smooth 
surface,  upon  which  the  ulna  moves  only  backwards  and  for- 
wards ; and,  second]}’,  of  a small  knob  upon  the  inner  tuber- 
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t:le,  which  has  a neat  round  surface,  upon  which  the  face  or 
socket  belonging  to  the  button-like  end  of  the  radius  rolls. 
These  two  surfaces  are  called  the  small  head,  and  the  cartila- 
ginous pulley  of  the  humerus. 

4.  Belonging  to  the  joint,  and  within  its  capsular  ligament, 
there  are  two  deep  hollows,  which  receivexertain  processes  of 
the  bones  of  the  fore  arm.  One  deep  hollow  on  the  fore  part 
of  the  humerus,  and  just  above  its  articulating  pulley,  re- 
ceives the  horn-like  or  coronoid  process  of  the  ulna,  the  other 
receives  the  olecranon,  or  that  process  of  the  ulna  which  forms 
the  point  of  the  elbow. 

RADIUS  AND  ULNA. 

The  radius  and  ulna  are  the  two  bones  of  the  fore  arm. 
The  radius,  named  from  its  resemblance  to  the  ray  or  spoke  of 
a wheel ; the  ulna,  from  its  being  often  used  as  a measure. 
The  radius  belongs  more  peculiarly  to  the  wrist,  being  the 
bone  which  is  chiefly  connected  with  the  hand,  and  which 
turns  along  with  it  in  all  its  rotatory  motions  : the  ulna,  again, 
belongs  more  strictly  to  the  elbow-joint ; for  by  it  we  perform 
all  the  actions  of  extending  or  bending  the  arm. 

The  ulna  is  in  general  of  a triangular  or  prismatic  form,  like 
the  tibia,  and  the  elbow  is  formed  by  the  ulna  alone ; for  there 
is  a very  deep  notch  or  hinge-like  surface,  which  seems  as  if  it 
had  been  moulded  upon  the  lower  end  of  the  humerus,  em- 
braces it  very  closely  ; and  takes  so  sure  a hold  upon  the  hu- 
merus, that  it  allows  not  the  smallest  degree  of  lateral  motion, 
and  almost  keeps  its  place  in  the  dry  skeleton  without  the  help 
of  ligaments  or  muscles ; it  presents,  in  profile,  somewhat  of 
the  shape  of  the  letter  S,  and  therefore  is  named  the  sigmoid 
cavity  of  the  ulna.  2.  But  this  sigmoid  cavity  were  a very 
imperfect  hinge  without  the  two  processes  by  which  it  is 
guarded  before  and  behind  ; the  chief  of  these  is  the  olecra- 
non or  large  bump,  which  forms  the  extreme  point  upon  which 
we  rest  the  elbow.  It  is  a big  and  strong  process,  which, 
checking  into  a deep  hollow  in  the  back  of  the  humerus,  serves 
two  curious  purposes  ; it  serves  as  a long  lever  for  the  muscles 
which  extend  or  make  straight  the  fore  arm  ; and  when  by  the 
arm  being  extended,  it  checks  into  its  place,  it  takes  so  firm  a 
hold  upon  the  hinge  or  joint  of  the  os  humeri,  as  to  secure  the 
joint  in  pulling,  and  such  other  actions  as  might  cause  a luxa- 
tion forwards.  3.  The  other  process  which  guards  the  el- 
bow-joint is  named  the  coronoid  process,  from  its  horn  or 
pointed  form  ; it  stands  up  perpendicularly  from  the  upper  or 
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fore  part  of  the  bone  ; it  forms  the  fore  part  of  the  sigmoid 
cavity,  and  completes  the  hinge.  It  is  useful,  like  the  olecra- 
non, in  giving  a fair  hold  and  larger  lever  to  the  muscles,  and 
in  securing  the  joint ; for  the  arm  being  extended,  as  in  pul- 
ling, the  olecranon  checks  into  its  place,  and  prevents  luxation 
fortvards  ; and  the  arm  again  being  bent,  as  in  striking,  push- 
ing, or  saving  ourselves  from  falls,  the  coronoid  process  pre- 
vents luxation  backwards.  So  the  joint  consists  of  the  olecra- 
non and  the  coronoid  process  as  the  two  guards  ; and  of  the 
sigmoid  cavity  or  hollow  of  articulation  betwixt  them  ; but 
the  smaller  or  upper  head  of  the  radius  also  enters  into  the 
joint,  and  lying  upon  the  inner  side  of  the  coronoid  process,  it 
makes  a small  hollow  there,  in  which  it  rolls  ; and  this  second 
hollow,  touching  the  edge  of  the  sigmoid  cavity,  forms  a 
double  sigmoid  cavity  ; of  which  the  first,  or  greater  sig- 
moid cavity,  is  for  receiving  the  lower  end  of  the  humerus  ; 
and  the  second,  or  lesser  sigmoid  cavity,  for  receiving 
the  upper  head  of  the  radius.  4.  The  form  of  the  bone  being 
prismatic  or  triangular,  it  has,  like  the  tibia,  three  ridges  ; 
one  of  which  is  turned  towards  a corresponding  ridge  in  the 
radius,  and  betwixt  them  the  interosseous  ligament  is  stretched ; 
and  this  interosseous  ligament  fills  all  the  arch  or  open  space 
betwixt  the  radius  and  ulna,  and  saves  the  necessity  of  much 
bone ; gives  as  firm  an  origin  to  the  muscles  as  bone  could 
have  done,  and  binds  the  bones  of  the  fore  arm  together  so 
strongly,  that  though  the  ulna  belongs  entirely  to  the  elbow- 
joint,  and  the  radius  as  entirely  to  the  wrist,  they  have  never 
been  known  to  depart  from  each  other,  nor  to  yield  to  any 
force,  however  great.* 

5.  The  ulna,  bigger  at  the  elbow,  grows  gradually  smaller 
downwards,  till  it  terminates  almost  in  a point.  It  ends  below 
in  a small  round  head,  which  is  named  the  lower  hi  ad  of 
the  ulna,  which  scarcely  enters  into  the  joint  of  the  wrist ; 
but  being  received  into  a hollow  on  the  side  of  the  radius,  the 
radius  turns  upon  the  lower  head  of  the  ulna,  like  an  axis  or 
spoke. 

6.  Below  this  little  head,  the  bone  ends  towards  the  side  of 
the  little  finger  in  a small  rounded  point,  which  is  named  the 
styloid  process  of  the  ulna,  and  which  is  chiefly  useful  in 
giving  a strong  adhesion  to  the  ligament  which  secures  the 
wrist  there.  And  as  the  styloid  process  and  the  olecranon, 
the  two  extremities  of  the  ulna,  are  easily  and  distinctly  felt, 

* Sometimes  the  radius  is'iuxatcd  from  the  lower  head  of  the  ulna  ; but  this 
diastasis,  as  it  is  called,  is  quite  of  another  hind. 
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the  length  of  this  bone  has  been  used  as  a measure  ; and  so  it 
was  named  cubitus  by  the  ancients,  and  is  named  ulna  by  us. 

Radius.  The  radius  is  the  second  bone  of  the  fore  arm, 
has  its  position  exactly  reversed  with  that  of  the  ulna : for  the 
ulna  belonging  to  the  elbow  has  its  greater  end  upwards  ; the 
radius  belonging  to  the  wrist  has  its  greater  end  downwards  ; 
and  while  the  ulna  only  bends  the  arm,  the  radius  carries  the 
wrist  with  a rotatory  motion  ; and  so  entirely  belongs  to  the 
wrist,  that  it  is  called  the  manubrium  manus,  as  if  the  handle 
of  the  hand. 

1.  The  body  of  the  radius  is  larger  than  that  of  the  ulna. 
The  transverse  strength  of  the  arm  depends  more  upon  the 
radius,  which  has  more  body  and  thickness  ; is  more  squared  ; 
and  is  arched,  in  some  degree,  so  as  to  stand  off  from  the 
ulna,  without  approaching  it,  or  compressing  the  other  parts. 
The  radius  lies  along  the  upper  edge  of  the  fore  arm,  next  to 
the  thumb,  and  being,  like  the  ulna,  of  a prismatic  or  trian- 
gular form,  it  has  one  of  its  angles  or  edges  turned  towards 
the  ulna  to  receive  the  interosseous  ligament. 

2.  The  upper  head  of  the  radius  is  smaller  ; of  a round, 
flattish,  and  button-like  shape,  and  lies  so  upon  the  lower  end 
of  the  shoulder-bone,  and  upon  the  coronoid  process  of  the 
ulna,  that  it  is  articulated  with  either  bone;  for,  1st,  The 
hollow  of  its  head  is  directly  opposed  to  the  little  head  of  the 
os  humeri ; and  2dly,  The  flat  side  of  its  button-like  head 
rubs  and  turns  upon  the  side  of  the  coronoid  process  of  the 
ulna,  making  a socket  there,  which  is  called  the  lesser  sigmoid 
cavity  of  the  ulna. 

3.  Immediately  behind  the  round  flat  head,  is  a narrowness 
or  straitening,  called  the  neck  of  the  radius.  Round  this 
neck  there  is  a collar  or  circular  ligament  (named  the  coronary 
ligament  of  the  radius),  which  keeps  the  bone  securely  in  its 
place,  turning  in  this  ligamentous  band  like  a spindle  in  its 
bush  or  socket : for  the  radius  has  two  motions,  one  accom- 
panying the  ulna  in  its  movements  of  flexion  and  extension 
and,  secondly,  its  own  peculiar  rotation  ; in  which  it  is  not 
accompanied  in  return  by  the  ulna,  but  the  ulna  continuing- 
steady,  the  radius  moves,  and  turns  the  wrist. 

4.  Immediately  under  this  neck,  and  just  below  the  collar 
of  the  bone,  there  is  a prominent  bump,  like  a flat  button, 
soldered  upon  the  side  of  the  bone  ; which  is  the  point  into 
Which  the  biceps  flexor  cubiti,  or  bending  muscle  of  the  fore 
arm,  is  inserted. 

5.  The  upper  head  is  exceedingly  small  and  round,  while 
the  lower  head  swells  out,  broad  and  flat,  to  receive  the 
bones  of  the  wrist.  There  are  two  greater  bones  in  the  wrist. 
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which  form  a large  ball,  and  this  ball  is  received  into  the  lower 
end  of  the  radius  : the  impression  which  these  two  bones  make 
there  is  pretty  deep,  and  somewhat  of  a boat-like  shape  ; 
whence  it  is  called  (like  the  articulating  surface  of  the  tibia) 
the  scaphoid  cavity  of  the  radius  ; and  on  the  edge  of  the  ra- 
dius, next  to  the  thumb,  the  bone  ends  in  a sort  of  peak  or 
sharper  point,  which  is  named  (though  with  very  little  mean- 
ing) the  styloid  proci  ss  of  the  radius. 

So  the  scaphoid  cavity  of  the  radius  forms  the  joint  with 
the  wrist  ; but  there  is  another  small  cavity,  on  the  side  of  the 
radius,  near  to  the  little  head  of  the  ulna,  into  which  this 
lesser  head  of  the  ulna  is  received  ; and  this  is  inclosed  in  a 
proper  and  distinct  capsule.  The  little  head  of  the  ulna  does 
not  descend  so  low  as  to  have  any  share  in  forming  the  wrist. 
There  are  properly  two  distinct  joints  ; the  great  joint  of  the 
wrist,  moving  upon  the  radius,  the  other  a little  joint  within 
this  of  the  radius,  rolling  upon  the  ulna,  and  carrying  the 
wrist  along  with  it. 

OF  THE  HAND  AND  FINGERS. 

The  wrist  is  the  most  complex  part  of  all  the  bony  system, 
and  is  best  explained  in  a general  way,  by  marking  the  three 
divisions  of  the  hand,  into  the  carpus  or  wrist  bones  ; the 
metacarpus,  or  bones  that  stand  upon  the  wrist ; and  the  fin- 
gers, consisting  each  of  its  three  joints.  1.  The  carpus  or 
wrist  is  a congeries  of  eight  small  bones  ; grouped  together  in- 
to a very  narrow  space  ; very  firmly  tied  together  by  cross  li- 
gaments ; making  a sort  of  ball  or  nucleus,  a solid  foundation 
or  centre  for  the  rest  of  the  hand.  2.  The  metacarpus  is 
formed  of  five  long  bones,  founded  upon  the  carpal  bones  ; 
and  which,  departing  from  that  centre,  in  somewhat  of  a 
radiated  form,  give,  by  their  size  and  strength,  a firm  sup- 
port to  each  individual  finger,  and,  by  their  radiated  or  spoke- 
like form,  allow  the  fingers  freer  play.  3.  The  fingers,  con- 
sisting each  of  three  very  moveable  joints,  are  set  free  upop 
the  metacarpus  ; so  as  to  show  a curious  gradation  of  moving 
in  all  these  parts  ; for  the  carpal  bones  are  grouped  together 
into  a small  nucleus,  firm,  almost  immoveable,  and  like  the 
nave  of  a wheel  ; then  the  metacarpal  bones,  founded  upon 
this,  are  placed  like  the  spokes  or  fellies  of  the  wheel,  and  have 
a freer  motion  ; and  lastly,  the  fingers  by  the  advantage  of  this 
radiated  form  in  the  bones  upon  which  they  are  placed,  move 
very  nimbly,  and  have  a rotatory  as  well  as  a hinge-like  mo- 
tion. So  that  the  motion  is  graduated  and  proportioned  in 
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each  division  of  the  hand  ; and  even  where  there  is  no  motion, 
as  in  the  carpus,  there  is  an  elasticity,  which,  by  gentle  bend- 
ings, accommodates  itself  to  the  more  moveable  parts. 

The  carpus,  or  wrist, — -Looking  upon  the  external  sur- 
face of  the  carpus,  we  count  eight  small  bones  disposed  in  two 
rows,  with  one  bone  only  a little  removed  from  its  rank  ; and 
we  observe  that  the  whole  is  arched  outwards,  to  resist  inju- 
ries, and  to  give  strength ; and  that  the  bones  lie  like  a pave- 
ment, or  like  the  stones  of  an  arch,  with  their  broader  ends 
turned  outwards.  On  the  internal  surface  again,  we  find  the 
number  of  bones  not  so  easily  counted  ; for  their  smaller  ends 
are  turned  towards  the  palm  of  the  hand,  which  being  a con- 
cave surface,  the  narrow  ends  of  the  wedges  are  seen  huddled 
together  in  a less  regular  form,  crowded,  and  lapped  over 
each  other  ; but  in  this  hollow,  the  four  corner  bones  are  more 
remarkable,  projecting  towards  the  palm  of  the  hand,  so  as  to 
be  named  processes : and  they  do  indeed  perform  the  office  of 
processes  ; for  there  arises  from  the  four  corner  points  a strong 
cross  ligament,  which  binds  the  tendons  down,  and  makes  un- 
der it  a smooth  floor  or  gutter  for  them  to  run  in. 

The  individual  bones  of  the  carpus  are  small,  cornered,  and 
very  irregular  bones  ; so  that  their  names  do  but  very  poorly 
represent  their  form.  To  describe  them  without  some  help  of 
drawing,  or  of  demonstration,  is  so  very  absurd,  that  a des- 
cription of  each  of  them  seems  more  like  a riddle  than  like  a 
serious  lesson  : it  cannot  be  understood,  and  indeed  it  need 
hardly  be  remembered  ; for  all  that  is  useful  is  but  to  remem- 
ber the  connection  and  place,  and  the  particular  uses,  of  each 
bone  ; in  reading  of  which  the  student  should  continually  re- 
turn to  the  plates,  or  he  must  have  the  bones  always  in  his 
hand. 


i.  ROW  FORMING  THE  WRIST. 

1.  Os  scaphoides — -The  boat-like  bone.  This  name  of 
boat-like  bone,  or  boat-like  cavity,  has  been  always  a favour- 
ite name,  though  a very  unmeaning  one.  The  scaphoid  bone 
is  not  worthy  ot  notice  merely  from  its  being  the  largest,  but 
also  as  it  forms  a chief  part  of  the  joint  of  the  wrist ; for  it  is 
this  bone  which  is  received  into  the  scaphoid  cavity  of  the 
radius.  It  is  a very  irregular  bone  ; in  which  we  need  re- 
member only  these  two  points  ; the  large  round  surface  co- 
vered with  cartilage,  smooth,  and  answering  to  the  cavity  in 
the  head  of  the  radius  ; and  the  hook-like,  or  projecting  pro- 
cess, which  forms  one  of  the  corner  points  of  the  carpus,  and 
Vo*.  I.  F 
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gives  a hold  to  one  corner  of  the  ligament  which  binds  down 
the  tendons  of  the  wrist. 

2.  The  os  lunare  is  named  from  one  of  its  sides  being 
somewhat  of  the  shape  of  a half  moon ; it  is  next  in  size  to 
the  scaphoid  bone,  and  is  equal  to  it  in  importance  ; for  they 
are  joined  together,  to  be  articulated  with  the  radius.  This 
bone  takes  an  equal  share  in  the  joint  with  the  scaphoid  bone  ; 
and  together  they  form  a great  ball,  fitting  the  socket  of  the 
radius,  and  of  a long  form,  so  that  the  wrist  is  a proper  hinge. 
The  lunated  edge  of  the  os  lunare  is  turned  towards  the  second 
row  of  bones,  and  therefore  is  not  seen.  And  the  chief  marks 
of  this  bone  are  its  greater  size  ; its  lunated  edge,  turned  to- 
wards the  second  row  ; and  its  round  head  forming  the  ball  of 
the  wrist-joint. 

G.  The  os  cunfiforme,  or  wedge-like  bone,  is  named  rather 
perhaps  from  its  situation,  locked  in  among  the  other  bones, 
than  strictly  from  its  form.  Its  side  forming  the  convex  of  the 
hand,  is  broader  ; its  point  towards  the  palm  of  the  hand  is 
narrower  ; and  so  far,  we  may  say,  it  is  a wedge-like  bone  : 
but  it  is  chiefly  so  from  its  situation,  closely  wedged  in  betwixt 
the  unciform  and  pisiform  bones. 

4.  The  os  pisiforme  is  a small  neat  and  round  bone,  named 
sometimes  orbicular,  or  round  bone,  but  oftener  pisiform, 
from  its  resemblance  to  a pea.  It  is  placed  upon  the  cunei- 
form bone,  and  stands  off  from  the  rest  into  the  palm  of  the 
hand,  so  as  to  be  the  most  prominent  of  all  the  corner  bones  ; 
of  course  it  forms  one  of  the  corner  points  or  pillars  of  that 
arch,  under  which  the  tendons  pass.  The  pisiform  bone  is  a 
little  out  of  its  ranks  ; is  very  moveable  ; and  projects  so  into- 
the  palm,  as  to  be  felt  outwardly,  just  at  the  end  of  the  styloid 
process  of  the  ulna  ; it  can  be  easily  moved  and  rolled  about  ; 
and  is  the  point  into  which  is  implanted  one  of  the  strong  mus- 
cles for  bending  the  wrist. 

2.  ROW  SUPPORTING  THE  METACARPAL  BONES. 

5.  The  second  row  begins  with  the  trapezium  ; a pretty 
large  bone,  which,  from  its  name,  we  should  expect  to  find  of 
a regular  squared  form  ; while  it  has,  in  fact,  the  most  irregu- 
lar form  of  all,  especially  when  detached  from  the  other 
bones.  The  chief  parts  to  be  remarked  in  the  bone,  are  the 
great  socket  for  the  thumb  ; and  as  the  thumb  stands  off  from 
one  side  of  the  hand,  this  socket  is  rather  on  one  side.  There 
is  also  a little  process  which  makes  one  of  the  corner  points. 

6.  The  trapezoides  is  next  to  the  trapezium  ; is  some- 
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what  like  the  trapezium  ; from  which  it  has  its  name.  It  also 
resembles  the  cuneiform  bone  of  the  first  row  in  its  shape  and 
size,  and  in  its  being  wedged  in  betwixt  the  two  adjoining 
bones. 

7.  The  os  magnum  is  named  from  its  great  size  ; not  that 
it  is  the  largest  of  all,  nor  even  the  largest  bone  of  the  second 
row,  for  the  cuneiform  bone  is  as  big;  but  there  is  no  other 
circumstance  by  which  it  is  well  distinguished.  It  is  placed  in 
the  centre  of  the  upper  row,  has  a long  round  head,  which  is 
jointed  chiefly  with  the  lunated  hollow  of  the  os  lunare  ; and 
this  big  head,  and  lunated  hollow,  make  together  a sort  of 
socket,  by  which  the  second  row  moves  upon  the  first. 

8.  The  os  unciforme,  or  hook-like  bone,  is  named  from  a 
flat  hook-like  process,  which  projects  towards  the  palm  of  the 
hand.  This  is  one  of  the  corner  bones,  and  standing  in  the 
end  of  the  row,  it  is  wedged  betwixt  the  os  magnum  of  its 
own  row,  and  the  os  cuneiforme  of  the  first  row.  It  is  large 
and  squared  ; but  the  thing  chiefly  remarkable  is  that  process 
from  which  it  takes  its  name  ; a long  and  flat  process  of  firm 
bone,  fairly  unciform,  or  hook-like,  and  projecting  far  into 
the  palm  of  the  hand,  which  being  the  last  and  highest  of  the 
corner  points,  gives  a very  firm  origin  to  the  great  ligament  by 
which  the  tendons  of  the  wrist  are  bound  down. 

All  these  bones  of  the  carpus,  when  they  are  joined  to  each 
other,  are  covered  with  a smooth  articulating  cartilage  ; are 
bound  to  each  other  by  all  forms  of  cross  ligaments  ; and  are 
consolidated,  as  it  were  into  one  great  joint.  They  are,  in 
general,  so  firm  as  to  be  scarcely  liable  to  luxation ; and  al- 
though one  only  is  called  cuneiform,  they  are  all  somewhat  of 
the  wedge-like  form,  with  their  broader  ends  outwards,  and 
their  smaller  ends  turned  towards  the  palm  of  the  hand  ; they 
are  like  stones  in  an  arch,  so  that  no  weight  nor  force  can  beat 
them  in  ; if  any  force  do  prevail,  it  can  beat  others  in  only  by 
forcing  one  out.  A bone  starting  outwards,  and  projecting 
upon  the  back  of  the  hand,  is  the  only  form  of  luxation  among 
these  bones,  and  is  extremely  rare. 

METACARPUS. — The  metacarpus  is  composed  of  five 
bones,  upon  which  the  fingers  are  founded.  They  are  big 
strong  bones  ; brought  close  together  at  the  root,  but  wider 
above  ; for  the  lower  heads  are  small  and  flat,  and  grouped 
very  closely  together,  to  meet  the  carpal  bones  ; but  they  swell 
out  at  their  upper  ends  into  big  round  heads,  which  keep  the 
bones  much  apart  from  each  other.  Nothing  of  importance 
can  be  said  concerning  the  individual  bones.  To  speak  of 
them  individually  is  a mere  waste  of  time.  We  may  observe 
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of  the  metacarpal  bones  in  general,  1.  That  their  lower  heads 
being  flat  and  squared,  gives  them  a firm  implantation  upon 
their  centre  or  nucleus,  the  carpus  ; and  that  they  have  scarce- 
ly any  freer  motion  upon  the  carpal  bones,  than  the  carpal 
bones  have  upon  each  other.  2.  That  their  upper  heads  being 
larger,  keeps  the  bones  apart  from  each  other  ; and  in  the  in- 
terstices between  them  lie  the  interosseous  muscles.  3.  That 
their  divergence  regulates  the  radiated  or  spreading  form  of 
the  fingers,  and  gives  them  free  play.  And,  4.  That  they  still 
preserve  the  arched  form  of  the  carpal  bones,  being,  with  the 
carpal  bones,  convex  outwardly,  and  concave  inwardly,  to  form 
the  hollow  of  the  hand  ; and  though  they  have  little  motion  of 
flexion  or  extension,  they  bend  towards  a centre,  so  as  to  ap- 
proach each  other,  increasing  the  hollowness  of  the  hand,  to 
form  what  is  called  Diogenes’s  cup.  It  is  farther  necessary  to 
observe,  into  how  small  a space  the  carpal  bones  are  compres- 
sed ; how  great  a share  of  the  hand  the  metacarpal  bones 
form  ; and  how  far  down  they  go  into  the  hollow  of  the  hand. 
For  I have  seen  a surgeon,  who,  not  having  the  smallest  sus- 
picion that  their  lower  ends  were  so  near  the  wrist  as  they 
really  are,  has,  in  place  of  cutting  the  bone  neatly  in  its  arti- 
culation with  the  carpus,  broken  it,  or  tried  to  cut  it  across  in 
the  middle. 

FINGERS. — We  commonly  say,  that  there  are  five  me- 
tacarpal bones  ; in  which  reckoning  we  count  the  thumb  with 
the  rest : but  what  is  called  the  metacarpal  of  the  thumb  is 
properly  the  first  phalanx,  or  the  first  proper  bone  of  the 
thumb ; so  that  the  thumb,  regularly  described,  has,  like  the 
other  fingers,  three  joints. 

Thumb. — -The  first  bone  of  the  thumb  resembles  the  meta- 
carpal bones  in  size  and  strength,  but  it  differs  widely  in  being 
set  upon  the  carpus  with  a large  and  round  head ; in  being  set 
off  from  the  line  of  the  other  fingers,  standing  out  on  one  side, 
and  directly  opposed  to  them.  It  rolls  widely  and  freely,  like 
other  ball  and  socket  joints  ; it  is  opposed  to  the  other  fingers 
in  grasping,  and,  from  its  very  superior  strength,  the  thumb 
is  named  Polex,  from  polere. 

The  fingers  have  each  of  them  three  bones.  1.  The  first 
bone  is  articulated  with  the  metacarpal  bones  by  a ball  and 
.socket ; the  socket,  or  hollow  on  the  lower  part  of  the  first  fin- 
ger bone,  being  set  down  upon  the  large  round  head  of  the  me- 
tacarpal bone.  2.  The  second  and  third  joints  of  the  fingers 
are  gradually  smaller,  and  though  their  forms  do  a good  deal 
resemble  the  first  joint,  they  are  quite  limited  in  their  mo- 
rions ; have  no  rolling  ; are  as  strictly  hinge-joints  as  the  knee 
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or  ankle  are.  3.  Here,  as  in  other  hinge-joints,  the  capsule 
is  so  particularly  strong  at  the  sides,  as  to  be  named  lateral  li- 
gaments. When  these  lateral  ligaments  are  burst  or  cut,  the 
finger  turns  in  any  direction,  so  that  the  motions  of  the  fingers 
are  limited  rather  by  their  lateral  ligaments,  than  by  any  thing 
peculiar  in  the  forms  of  the  bones.  4.  The  face  of  each  finger 
bone  is  grooved,  so  that  the  tendons,  passing  in  the  palm  of 
the  hand,  run  upwards  along  this  groove  or  flatness  of  the  fin- 
gers ; and  from  either  edge  of  this  flatness,  there  rises  a liga- 
ment of  a bridge-like  form,  which  covers  the  tendons  like  a 
sheath,  and  converts  the  groove  into  a complete  canal.  5.  The 
last  joint  or  phalanx  of  each  finger  is  flattened,  rough,  and 
drawn  smaller  gradually  towards  the  point  of  the  finger  ; and 
it  is  to  this  roughness  that  the  skin  and  nail  adhere  at  the  point. 


BOOK  II. 
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CHAP.  I. 

MUSCLES  OF  THE  FACE,  EYE,  AND  EAR. 

MUSCLES  OF  THE  FACE. 

I.ThE  OCCIPITO  FRONTALIS  is  abroad  and  thin 
muscular  expansion,  which  covers  all  the  upper  part  of  the  era- 
nium.  It  consists  of  two  bellies,  with  an  intermediate  sheet 
of  flat  tendon.  The  one  belly  covers  the  occiput  ; the  other 
covers  the  forehead  ; and  the  tendinous  expansion  covers  all 
the  upper  part  of  the  head  : by  which  it  has  happened  that  the 
most  eminent  anatomists,  as  Cowper  (p.  29.)  have  misnamed 
its  tendon,  pericranium  : many  have  reckoned  it  two  distinct 
muscles,  viz.  the  occipital  and  frontal  ; while  others 
(because  of  a sort  of  rapha,  or  line  of  division  in  the  middle  of 
each  belly)  have  described  four  muscles,  viz.  two  frontal 
and  two  occipital  muscles.  But  it  is  truly  a double  bellied 
muscle  ; and  the  broad  thin  tendon,  which  belongs  equally  to 
both  bellies,  lies  above  the  true  pericranium,  and  slides  upon 
it.  The  muscle  is  therefore  named,  with  strict  propriety,  oc- 
cipitofrontalis, sometimes  epicranius,  sometimes  bi- 
venter or  Dl GASTRICUS  CAPITIS. 

Origin. — The  occipital  portion  is  the  fixed  point  of  this 
muscle  ; arising  from  the  upper  ridge  of  the  occipital  bone, 
and  covering  the  back  part  of  the  head,  from  the  mastoid  pro- 
cess of  one  side,  round  to  that  on  the  opposite  side  of  the  head. 
And  by  the  perpendicular  ridge  of  the  occiput,  it  is  marked 
with  a slight  division  in  the  middle. 

Insertion. — The  fore  belly  of  the  muscle  which  covers  the 
forehead,  is  fixed  more  into  the  skin  and  eyebrows  than  into 
the  bone  ; it  is  slightly  attached  to  the  bone,  near  the  inner 
end  of  the  orbitary  ridge,  and  especially  about  the  inner  cor- 
ner of  the  eye,  and  the  root  of  the  nose,  by  a smaller  and  acute 
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pointed  process  ; but  still  its  chief  attachment  is  to  the  eye-lids 
and  skin. 

The  tendon  or  thin  membraneous  expansion  whicn  joins 
the  two  bellies,  is  exceedingly  thin  : it  has  on  its  inner  side 
much  loose  cellular  substance,  by  which,  though  attached  to  the 
true  pericranium,  it  slides  easily  and  smoothly  upon  it ; but  its 
outer  surface  is  so  firmly  attached  to  the  skin,  and  its  fore  bel- 
ly adheres  so  firmly  to  the  eyebrows,  that  it  is  very  difficult  to 
dissect  it  clean  and  fair. 

I consider  the  occipital  belly  as  the  fixed  point,  having  a 
firm  origin  from  the  ridge  of  the  bone  ; its  frontal  belly  has 
the  loose  end  attached,  not  to  the  os  frontis,  but  to  the  eye- 
brow and  skin  ; and  its  office  is  to  raise  the  eyebrows,  wrinkle 
the  forehead,  and  corrugate  the  whole  of  the  hairy  scalp,  like 
that  muscle  under  the  skins  of  animals  which  shrinks  when 
they  are  cold  or  rudely  touched,  and  by  which  they  shake  off 
flies  or  insects.  But  it  is  a muscle  employed  more  in  expres- 
sing passions  than  in  performing  useful  motions  ; and  it  is  of- 
ten so  thin  as  hardly  to  be  perceived.  In  some  it  is  entirely 
wanting  ; and  many  who  have  the  muscle,  have  no  command 
nor  power  over  it. 

There  is  a small,  neat  and  pointed  slip  of  the  occipito-fron- 
talis,  which  goes  down  with  a peak  towards  the  nose,  and  is 
inserted  into  the  small  nasal  bone.  This  process,  being  much 
below  the  end  of  the  eyebrow,  must  pull  it  downwards  ; so 
that  while  the  great  muscle  raises  the  eyebrow  and  skin  of  the 
forehead,  this  small  nasal  slip  pulls  the  eyebrow  downwards 
again,  restoring  it  to  its  place,  and  smoothing  the  skin.  It 
may  be  considered  as  the  antagonist  of  the  great  occipital  and 
frontal  bellies,  and  might  almost  be  described  as  a distinct 
muscle. 

II.  The  corrugator  syPERciLii  is  another  slip  which 
might  be  fairly  enough  referred,  like  this,  to  the  occipital 
muscle  ; but  being  in  many  subjects  particularly  strong,  it  is 
best  described  as  distinct.  The  lower  end  of  the  nasal  slip  of 
the  occipito-frontalis  is  fixed  to  the  nasal  bone  ; the  lower  end 
of  the  little  slip,  the  corrugator  supercilii,  is  fixed  into  the  in- 
ternal angular  process  ; and  from  the  inner  angle  of  the  eye, 
the  fibres  sweep  round  the  edge  of  the  orbit,  and  going  ob- 
liquely upwards  and  outwards,  are  so  mixed  with  the  fibres  of 
the  frontal  muscle,  and  of  the  orbicularis  oculi,  where  these 
two  touch  each  other,  that  it  is  doubtful  to  which  of  those 
greater  muscles  this  little  one  might  be  most  properly  referred. 
So  this  slip  of  oblique  fibres,  rising  from  the  inner  angle  of  the 
eye,  and  being  fixed  into  the  eyebrow,  also  antagonizes  the 
occipito-frontalis  : and  drawing  the  eyebrows  together,  and 
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wrinkling  the  space  betwixt  them,  is  very  rightly  named  Cok- 

RUGATOR  SUPERCILII. 

III.  Orbicularis  oculi,  or  palpebrarum,  is  a neat  and 
regular  muscle,  surrounding  the  eye,  and  covering  the  eyelids 
in  a circular  form.  It  is  exceedingly  flat  and  thin  ; is  about 
an  inch  in  breadth  ; lies  immediately  under  the  skin  of  the 
eyelids  ; and  is  immediately  attached  to  them,  and  but  little 
connected  with  the  bone.  It  has  one  small  tendon  in  the  inner 
corner  of  the  eye,  which  is  both  its  origin  and  insertion ; for  it 
begins  and  ends  in  it.  This  small  tendon  is  easily  felt  through 
the  skin  in  the  inner  corner  of  the  eye.  It  arises  by  a little 
white  knot  from  the  nasal  process  of  the  upper  jaw-bone.  Its 
fibres  immediately  become  muscular,  and  spread  out  thin  over 
the  upper  eyelid.  They  pass  over  it  to  the  outer  corner  of  the 
eye,  where  they  cross  a little,  and  having  covered  just  the  edge 
of  the  temple  with  their  thin  expanded  fibres,  they  return  in  a 
circular  form  round  by  the  lower  eyelid  to  the  point  from, 
whence  they  had  set  out.  This  is,  in  all  its  course,  a very  thin 
muscular  expansion,  with  regular  orbicular  fibres.  It  is  rather 
a little  broader  over  the  lower  eyelid  ; extends  itself  a little 
upon  the  face  beyond  the  brim  of  the  socket,  both  at  the  tem- 
ple and  upon  the  cheek  ; and  its  fibres  cross  each  other  a little 
at  the  outer  angle  ; so  that  some,  understanding  this  crossing 
as  a meeting  of  fibres  from  the  upper  and  from  the  lower  mus- 
cle, have  described  it  as  two  semicircular  muscles.  And  those 
fibres  which  are  next  to  the  tarsus  or  cartilaginous  circle  of  the 
eyelids,  were  distinguished  by  Riolan  under  the  title  of  mus- 
culus  ciliaris.  Our  name  expresses  the  common  opinion, 
that  it  is  a circular  muscle,  whose  chief  point  or  fulcrum  is  in 
the  inner  corner  of  the  eye,  and  which  serves  as  a sphincter  for 
closing  the  eye.  It  squeezes  with  spasmodic  violence  when 
the  eye  is  injured,  as  by  dust.  And  by  its  drawing  down  the 
eyelids  so  firmly,  it  presses  the  ball  of  the  eye  down  into  the 
socket,  and  forces  the  lachrymal  gland  that  is  within  the  sock- 
et, so  as  to  procure  a flow  of  tears.  Perhaps  the  corrugator 
supercilii  belongs  strictly  to  this  muscle,  since  its  fibres  follow 
the  same  course. 

IV.  Levator  palpebral  superioris.  This  small  mus- 
cle arises  deep  within  the  socket,  from  the  margin  of  that  hole 
which  gives  passage  to  the  optic  nerve.  It  begins  by  a small 
flat  tendon  in  the  bottom  of  the  optic  cavity  ; becomes  gradu- 
ally broader  as  it  goes  ever  the  eyeball ; it  ends  in  the  eyelid  by 
a broad  expansion  of  muscular  fibres,  which  finally  terminate 
in  a short  fiat  tendon.  It  lies  under  the  orbicularis  palpebrae  $ 
is  inserted  into  the  whole  length  of  the  cartilage  oi  the  tarsus  ; 
and  raises  and  opens  the  upper  eyelid.  And  the  division  et 
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the  orbicularis  oculi  into  two,  by  the  older  anatomists,  was  a 
consequence  of  their  not  knowing  of  the  true  levator  palpebrse, 
and  their  not  being  able  to  describe  any  muscle  by  which  the 
upper  eyelid  could  be  raised,  except  the  upper  half  of  the 
orbicularis. 

The  occipito-frontalis,  but  especially  its  occipital  belly, 
raises  the  eyebrows  ,*  the  pointed  slip  of  the  same  muscle 
pulls  them  downwards  ; the  corrugator  pulls  them  directly  in- 
wards, and  knits  the  brows  ; the  levator  palpebrse  opens  the 
eyelid  ; and  the  orbicularis  oculi  closes  the  eye.  Whether 
certain  fibres  from  the  platisma-myoides  (a  thin  flat  muscle 
which  mounts  from  the  neck  over  the  cheeky  may  not  pull 
down  the  lower  eyelid  ; or  whether  some  straggling  fibres, 
arising  from  the  zygoma,  may  not  have  the  appearance  of  a 
depressor  of  the  lower  eyelid,  it  is  not  necessary  to  determine, 
since  there  is  no  regularly  appointed  muscle  ; and  the  lower 
eyelid  is  almost  immoveable,  at  least  in  man. 

MUSCLES  OF  THE  NOSE  AND  MOUTH. 

V.  Levator  labii  superioris  et  al.e  nasi.  Cowper 
describes  the  levator  labii  superioris  as  an  irregular  production 
of  the  frontalis,  extending  along  the  nostrils.  But  it  is  a neat 
and  delicate  muscle,  which  arises,  by  a small  double  tendon, 
from  the  nasal  process  of  the  upper  jaw-bone,  close  by  the  ten- 
don of  the  orbicularis  oculi.  It  is  one  little  fasciculus  of  mus- 
cular fibres  above  ; but  as  it  approaches  the  nose,  it  spreads 
out  broader,  dividing  into  two  small  fasciculi ; one  of  which  is 
implanted  into  the  wing  or  cartilage  of  the  nose,  and  the  other 
passing  the  angle  of  the  nose,  goes  to  the  upper  lip.  Thus  it  is 
pyramidal  with  its  base  downwards,  and  was  named  pyrami- 
dalis  by  Caserius,  Winslow,  and  others.  It  is  called  by  Cow- 
per dilator  alae  nasi.  It  raises  the  upper  lip,  and  spreads  the 
nostrils  wide,  as  is  observed  in  a paroxysm  of  rage,  or  in 
asthmatics. 

VI.  The  levator  labii  superioris  proprius,  is  distin- 
guished by  the  name  of  levator  proprius,  because  there  are  two 
others  ; one  belonging  to  the  angle  of  the  mouth,  and  conse- 
quently to  both  lips  ; and  one  common  to  the  lip  and  nostril. 

The  levator  proprius  is  often  named  musculus  incisivus, 
because  it  arises  from  the  upper-jaw,  just  above  the  incisores  or 
cutting  teeth,  and  consequently  just  under  the  edge  of  the 
orbit : it  is  broad  at  its  origin;  it  lies  flat,  and  runs  down- 
wards, and  obliquelv  inwards,  to  the  middle  of  the  lip,  till  it 
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meets  its  fellow  just  in  the  filtrum.*  It  pulls  the  upper  lip  and 
the  septum  of  the  nose  directly  upwards. 

VII.  The  levator  anguli  oris,  is  called  also  levator 
communis  labiorum,  because  it  operates  equally  on  both  lips. 
It  is  named  caninus  ; for  as  the  last  named  muscle  rises  from 
the  upper  jaw-bone  above  the  ineisores  or  cutting  teeth,  this 
arises  above  the  canini  or  dog  teeth,  or  above  the  first  grinder, 
by  a very  short  double  tendon.  The  exact  place  of  its  origin  is 
half-way  betwixt  the  first  grinder  and  the  infra  orbitary  hole  : 
it  is  mixed  with  the  orbicularis  oris  at  the  corner  of  the  mouth, 
so  that  it  raises  the  angle  of  the  mouth  upwards. 

VIII.  The  zygomatigus  major  has  nearly  the  same  direc- 
tion and  use  with  this  one  : for  it  arises  from  the  cheek-bone 
near  the  zygomatic  suture  ; runs  downwards  and  inwards  to 
the  corner  of  the  mouth  ; is  a long  and  slender  muscle,  which 
ends  by  mixing  its  fibres  with  the  orbicularis  oris  and  the  de- 
pressor of  the  lip. 

IX.  The  zygomaticus  minor  arises  a little  higher  upon 
the  cheek-bone,  but  nearer  the  nose ; it  is  much  slenderer  than 
the  last,  and  is  often  wanting. 

It  is  the  zygomatic  muscle  that  marks  the  face  with  that  line 
which  extends  from  the  cheek-bone  to  the  corner  of  the  mouth, 
and  which  is  so  strong  in  many.  The  zygomatic  muscles  pull 
the  angles  of  the  mouth  upwards  as  in  laughter  ; or  distort  the 
mouth  ; whence  the  zygomatic  muscle  has  gotten  the  name  of 
distortor  oris  ; and  the  strong  action  of  the  muscle  is  particu- 
larly seen  in  laughter,  rage,  grinning. 

X.  Buccinator.  The  buccinator  was  long  thought  to  be 
a muscle  of  the  lower  jaw,  arising  from  the  upper  alveoli, 
and  inserted  into  the  lower  alveoli  to  pull  the  jaw  upwards  ; 
but  its  origin  and  insertion,  and  the  direction  of  its  fibres,  are 
quite  the  reverse  of  this.  For  this  large  flat  muscle,  which 
forms,  in  a manner,  the  walls  of  the  cheek,  arises  chiefly  from 
the  coronoid  process  of  the  lower  jaw-bone,  and  partly  also 
from  the  end  of  the  alveoli  or  socket  process  of  the  upper  jaw, 
close  by  the  pterygoid  process  of  Ehe  sphenoid  bone  : it  goes 
forwards  with  direct  fibres  to  be  implanted  into  the  corner  of 
the  mouth  : it  is  thin  and  flat,  covers  in  the  mouth,  and  forms 
the  walls  of  the  cheek,  and  is  perforated  in  the  middle  of  the 
cheek  by  the  duct  of  the  parotid  gland.  These  are  its  princi- 
pal uses  : that  it  flattens  the  cheek,  and  so  assists  in  swallowing 
liquids  : that  it  turns,  or  helps  to  turn,  the  morsel  in  the  mouth 

* The  filtrum  is  the  fuperficial  gutter  along  the  upper  lip  from  the  partition  of 
the  note  to  the  tip  of  the  lip. 
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while  chewing,  and  prevents  it  from  getting  without  the  line  of 
the  teeth  : in  blowing  wind  instruments,  it  both  receives  and 
expels  the  wind  : it  dilates  like  a bag,  so  as  to  receive  the  wind 
in  the  cheeks  ; and  it  contracts  upon  the  wind,  so  as  to  expel 
the  wind,  and  to  swell  the  note.  In  blotving  the  strong  wind 
instruments,  we  cannot  blow  from  the  lungs*,  for  it  stresses  the 
breathing,  but  reserve  the  air  in  the  mouth,  which  we  keep 
continually  full ; and  from  this  it  is  named,  from  blowing  the 
trumpet,  the  buccinator. 

XI.  Depressor  anguli  oris. — The  depressor  anguli  oris  is 
a neat  small  triangular  muscle,  and  is  indeed  very  commonly 
named  musculus  triangularis  labiorum,  from  its  shape. 
The  base  of  the  triangle  is  at  the  line  of  the  lower  jaw,  where 
the  muscle  rises  with  a flat  fleshy  head  about  an  inch  in 
breadth.  It  grows  smaller  gradually  as  it  rises  towards  the 
corner  of  the  mouth,  where  it  is  implanted,  small,  almost  in 
a point,  and  directly  opposite  to  the  zygomatic  and  levator 
muscles  ; and  as  the  zygomatic  muscle  makes  a line  from  the 
cheek  down  to  the  angle  of  the  mouth,  this  makes  a line  from 
the  chin  up  to  the  corner  of  the  mouth.  It  is  chiefly  active  in 
expressing  the  passions,  and  gives  form  to  the  chin  and  mouth. 
In  cheerful  motions,  as  laughter,  smiling,  &c.  the  zygomatics 
and  levators  pull  the  angles  of  the  mouth  upwards.  In  fear, 
hatred,  revenge,  contempt,  and  the  angry  passions,  the  trian- 
gulares pull  the  corners  of  the  mouth  downwards.  And,  at 
the  place  where  these  meet,  there  is  formed  a sort  of  rising  at 
the  angle  of  the  mouth  : for  a great  many  tendons  are  crowded 
into  this  one  point ; the  zygomatic  levator,  depressor,  and 
orbicularis  oris  muscles  meeting  and  crossing  each  other  at 
this  place. 

Xli.  The  depressor  labii  inferioris  is  a small  muscle, 
the  discovery  of  which  Cowper  claims  for  himself.  It  is  a 
small  muscle,  lying  on  each  side  of  the  chin,  which,  with  its 
fellow,  resembles  very  much  the  levators  of  the  upper  lip. 
The  depressor  labii  inferioris  arises  on  each  side  of  the  chin, 
from  the  lower  jaw-bone,  under  the  line  of  the  triangular 
muscle.  It  goes  obliquely  upwards  and  inwards,  till  it  meets 
its  fellow  in  the  middle  of  the  lip  ; and  where  the  muscles  of 
the  opposite  side  meet,  there  is  a little  filtrum  or  furrow  on  the 
lower  lip,  as  on  the  upper  one.  It  mixes  its  fibres  with  the 
orbicularis,  and  its  use  is  to  pull  the  lip  downwards.  Each 
muscle  is  of  a square  form,  and  thence  has  been  often  named 
quadratus  genjE,  the  square  muscle  of  the  chin. 

Xli I.  The  orbicularis  oris,  or  muscle  round  the  mouth, 
isofun  named  constrictor  oris,  sphinctfr,  or  oscula- 
tor.  It  is  very  regular  : it  is  an  inch  in  breadth,  and  con= 
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stitutes  the  thickness  of  the  lips  : it  lies  in  the  red  part  of  the 
lips,  and  is  of  a circular  form,  surrounding  the  mouth  after 
the  same  manner  that  the  orbicularis  oculi  encircles  the  eye. 
We  see  a degree  of  crossing  in  the  fibres  at  the  angles  of  the 
mouth,  whence  it  has  been  considered  by  many,  not  as  a cir- 
cular muscle,  but  as  one  consisting  of  two  semicircular  muscles, 
the  SEMI-ORBICULARIS  SUPERIOR,  and  SEMI- ORBICULARIS  IN- 
FERIOR. Its  fixed  points  are  the  two  angles  of  the  mouth  ; at 
that  swelling  which  is  formed  by  the  union  of  the  zygomatic, 
triangular,  and  other  muscles  : and  its  chief  use  is  to  contract 
the  mouth,  and  to  antagonize  the  other  muscles  which  I have 
just  described.  Often  a small  slip  runs  up  from  the  middle  of 
the  upper  lip  to  the  tip  of  the  nose  ; it  is  the  nasalis  labii 
superioris  of  Albinus  ; it  lies  exactly  in  the  furrow  of  the  fil- 
trum,  and  is  occasionally  a levator  of  the  upper  lip,  or  a de- 
pressor of  the  tip  of  the  nose. 

These  muscles  of  the  nose  and  lips  are  not  useful  merely  in 
expressing  the  passions  ; that  is  but  a secondary  and  accident- 
al use,  while  their  great  office  is  to  perform  those  continual 
movements  which  breathing,  speaking,  chewing,  swallowing, 
require.  There  are  muscles  for  opening  the  mouth  in  various 
directions,  which  are  all  antagonized  by  this  one,  the  orbicu- 
laris oris.  The  levator  labii  superioris,  and  the  depressor  labii 
inferioris,  separate  the  lips,  ancl  open  the  mouth.  The  levator 
anguli  oris,  along  with  the  zygomatic  muscles,  raises  the  cheek 
and  dilates  the  corners  of  the  mouth.  The  buccinator  pulls 
the  corner  of  the  mouth  directly  backwards,  opening  the 
mouth.  The  angularis  oris  also  dilates  the  mouth,  pulls  the 
angles  of  the  mouth  downwards  and  backwards,  and  forms  it 
into  a circle,  if  the  others  act  at  the  same  time  ; but  the  orbi- 
cularis oris  is  the  largest  and  strongest  (formed,  as  it  were,  by 
the  fibres  of  all  these  taking  a new  direction,  and  turning 
round  the  lips),  shuts  the  mouth,  and  antagonizes  them  all  : 
and  from  an  opening  as  wide  as  the  mouth  can  require,  shuts 
the  mouth  at  pleasure,  so  closely  as  to  retain  the  very  breath 
against  all  the  force  of  the  lungs.  It  is  the  true  antagonist  of 
all  the  other  muscles  ; and  they  and  the  orbicularis  mutually 
react  on  each  other,  in  alternately  opening  and  closing  the 
mouth.  This  phenomenon  of  the  orbicularis  muscle  dilating  to 
such  a wideness,  and  in  an  instant  closing  the  mouth  again  with 
such  perfect  accuracy  as  to  retain  the  breath,  puts  to  nought  all 
the  vain  calculations  about  the  contraction  of  muscles ; as  that 
they  can  contract  no  more  than  one  third  of  their  length  ; for 
here  is  an  infinite  contraction,  such  as  no  process  can  measure. 
It  is  a paralysis  of  these  muscles,  that  so  often  occasions  a hi- 
deous distortion  of  the  face  ; for  when  the  one  side  of  the  body 
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falls  into  palsy,  the  muscles  of  one  cheek  cease  to  act ; the 
muscles  of  the  other  cheek  continue  to  act  with  their  usual  de- 
gree of  power.  This  contraction  of  the  muscles  of  one  cheek 
excites  also  the  orbicularis  oris  to  act,  and  so  the  mouth  is 
pursed  up,  and  the  lips  and  angles  of  the  mouth  are  drawn 
towards  one  side. 

There  are  some  smaller  muscles  which,  lying  under  these, 
could  not  be  described  without  danger  of  confusion;  as — 

XIV.  The  Depressor  labii  superioris  ala  et  nasi, 
which  is  very  small,  and  lies  concealed  under  the  other  mus- 
cles. It  rises  from  the  gum  or  socket  of  the  fore  teeth,  and 
thence  is  named  by  Winslow  incisivus  medius.  It  goes  into 
the  rising  of  the  nose,  and  pulls  it,  and  of  course  the  upper 
lip  down  ; and  is  named  by  Albinus  and  Cowper  constrictor 
vel  compressor  alse  nasi. 

XV.  The  constrictor  nasi,  or  compressor  of  the  nose, 
is  a small  scattered  bundle  of  muscular  fibres,  which  crosses 
the  wings,  and  goes  to  the  very  point  of  the  nose ; for  one  arises 
from  the  wing  of  the  nose  on  each  side,  and  meets  its  fellow  in 
the  middle  ridge,  where  both  are  fixed  into  the  middle  cartil- 
age, or  into  the  lower  point  of  the  nasal  bones ; meeting  with 
the  peak  of  the  frontal  muscle,  or  its  scattered  fibres.  But 
this  muscle  is  so  difficultly  found,  that  when  Cowper  saw  it 
distinctly  marked  in  Bidloe’s  12th  table,  he  considered  it  as 
a fiction,  having  sought  for  it  very  carefully,  but  in  vain. 

And  XVI.  The  levator  menti,  which  arises  from  the 
lower  jaw,  at  the  root  of  the  cutting  teeth,  has  been  named 
incisivus  inferior.  It  is  inserted  into  the  skin,  on  the  very 
centre  of  the  chin : by  its  contraction  it  draws  the  centre  of  the 
chin  into  a dimple  ; and  from  its  moving  under  the  lip  at  the 
same  time,  it  is  named  levator  labii  inferioris. 


MUSCLES  OF  THE  EXTERNAL  EAR. 

Though  perhaps  not  one  of  ten  thousand  has  the  power  of 
moving  the  outward  ear,  yet  there  are  many  thin  and  scattered 
fibres  of  muscles  about  the  root  of  the  cartilage  of  the  ear,  to 
which  we  cannot  refuse  the  name  and  distinction  of  muscles 
and  which  serve,  indeed,  to  indicate  that  nature  had  intended 
a degree  of  motion,  which,  perhaps  by  the  manner  of  covering 
the  heads  of  children,  we  may  have  lost.  But  in  a few  these 
fasciculi  of  fibres  have  not  the  form  only,  but  the  uses  also,  of 
muscles.  The  celebrated  Mr.  Mery  was  wont,  when  lectur- 
ing on  this  subject,  to  amuse  his  pupils,  saving,  pleasantly,  u that 
“ in  one  thing,  he  surely  belonged  to  the  long-eared  tribe 
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upon  which  he  moved  his  ears  very  rapidly  backwards  and 
forwards.* 

XVII.  Superior  auris  is  named  attollens,  because  it 
lifts  the  ear  upwards  : it  is  a very  thin,  flat  expansion,  which 
can  hardly  lie  distinguished  from  the  fascia  of  the  temporal 
muscles,  upon  which  it  lies  ; it  arises  broad  and  circular  from 
the  expanded  tendon  of  the  occipito-frontalis,  and  is  inserted 
narrow  into  the  root  of  the  cartilaginous  tube  of  the  ear. 

XVIII.  Anterior  auris  is  a very  delicate,  thin  and  nar- 
row expansion  ; arising  about  the  zygoma,  or  rather  from  the 
fascia  with  which  the  zygoma  is  covered ; it  is  implanted  round 
the  cartilaginous  tube,  at  its  root.f 

XIX.  The  posterior  auris  is  also  a small  muscle,  very  de- 
licate and  thin  ; but  the  anterior  rises  in  one  small  and  narrow 
slip  only,  while  this,  the  posterior,  rises  commonly  in  three 
narrow  and  distinct  slips,  from  about  the  place  of  the  mastoid 
process  4 whence  it  is  often  named  triceps  auris.  It  goes 
directly  forwards  to  be  implanted  into  the  concha.  It  is 
named  retrahens  auris  from  its  office. 

But  there  are  still  other  muscles  enumerated,  which  are  not 
for  moving  the  outward  ear  upon  the  head,  but  for  moving  or 
rather  bending  the  individual  parts  of  the  ear  upon  each  other. 
Those  fibres,  which  are  misnamed  muscles,  are  merely  mus- 
cular membranes,  -which  have  none  of  the  marks  nor  offices  of 
true  muscles ; they  have  seldom  fleshy  fibres,  and  the  parts'  up- 
on which  they  lie  are  fix^d.  Heister  denies  them  the  title  of 
muscles,  and  calls  them  muscular  membranes  only. 

The  ring  and  other  bendings  of  the  outward  ear  are  called 
helix  and  antihelix,  tragus  and  antitragus ; and  this  deter- 
mines the  names  of  these  ambiguous  fibres,  which  are  some- 
times found  lying  upon  these  circles  of  the  outward  cartilage, 
just  under  the  skin. 

XX.  The  musculus  helicis  major  lies  upon  the  upper  or 
sharp  point  of  the  helix,  or  outward  ring. 

XXI.  Helicis  minor  rises  lower  than  the  former,  upon 
the  part  of  the  helix. 

XXII.  The  tragicus  lying  upon  the  concha,  and  stretch- 
ing to  the  tragus. 

XXIII.  The  antitragicus  lies  in  the  antitragus. 

XXIV.  And  lastly.  There  is  the  transversus  auris  of 
A^binus. 

* Vide  Palfin,  who  was  his  pupil.  The  celebrated  Albinus  could  move  his 
ears.  _ " 

•f  We  seldom  find  an  anterior  auris,  or  any  thing  different  from  the  anterior 
fibres  of  the  attoll  ns. 

t Fibrte  earn®  transverse,  a nobis  descript®  Valsalva. 
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MUSCLES  OF  THE  EYEBALL. 

The  eyeball  is  entirely  surrounded  by  muscles,  which  turn 
it  in  all  directions.  There  is  one  muscle  on  either  side  ; one 
above,  and  one  below ; these  arise  from  the  very  bottom  of  the 
socket,  spread  out  upon  the  ball  of  the  eye,  and  are  implanted 
into  its  fore  part,  where  the  expansions  of  their  colourless 
tendons  form  what  is  called  the  white  of  the  eye.  Now,  these 
four  muscles  being  directly  above,  below,  and  on  either  side  of 
the  eye,  are  called  the  recti,  or  straight  muscles  ; for  their  pul- 
ling is  from  the  bottom  of  the  socket.  But  there  are  other  two 
muscles  which  are  named  the  oblique  muscles,  because  they 
pull  from  the  edges  of  the  socket,  and  turn  the  eye  obliquely  j- 
for  they  go  in  a direction  exactly  opposite  to  the  recti.  The 
recti  come  directly  forwards  from  the  bottom  of  the  orbit ; 
these  go  obliquely  backwards  from  the  edge  of  the  orbit ; one 
rises  from  the  lower  edge  of  the  socket,  and  goes  backwards 
under  the  eyeball ; the  other  rises  indeed,  along  with  the  recti, 
in  the  bottom  of  the  socket,  but  it  has  a cartilaginous  pulley  on 
the  very  edge  of  the  socket  at  its  upper  part ; and  its  small 
round  tendon  first  runs  through  this  pulley,  and  then  turns 
down  upon  the  eye,  and  goes  backwards  ; so  that  the  straight 
muscles  press  down  the  eyeball  deep  into  the  socket,  while  the 
oblique  muscles  bring  the  eyeball  forwards,  pulling  it  outwards 
from  the  socket. 

The  truest  description  of  the  recti  is  as  of  one  muscle,  since 
their  only  variety  is  that  of  difference  of  place,  which  is  expres- 
sed by  the  name  of  each.  They  all  agree  in  these  chief  cir- 
cumstances, that  they  arise  by  flat,  but  small  tendons,  round 
the  margin  of  the  optic  hole,  arising  from  the  circle  of  that 
hole,  or  rather  from  the  periosteum  there  ; and  there  being 
one  above,  one  below,  and  one  on  either  side,  they  completely 
surround  the  optic  nerve,  and  adhere  to  it.  They  are  neat  and 
delicate  muscles,  gradually  expanding  each  into  a fleshy  belly, 
which  surrounds  and  covers  the  middle  of  the  ball  of  the  eye. 
They  still  go  on  expanding,  till  they  at  last  terminate,  each  in  a 
broad,  flat,  and  very  white  tendon,  which  covers  all  the  fore 
part  of  the  eye,  up  to  the  circle  of  the  lucid  cornea  or  window  ; 
and  their  white  and  shining  tendons  form  that  enamelled-like 
part  which  lies  behind  the  coloured  circle,  which  is,  from  its 
colour,  named  the  white  of  the  eye,  or  the  tunica  albugi- 
nea, as  if  it  were  absolutely  a distinct  coat. 

Now,  the  only  difference  in  these  straight  muscles  is  in  res- 
pect of  length  ; for  the  optic  nerve  enters  the  eye,  not  regular- 
ly in.  the  centre,  but  a little  towards  the  inner  side,  so  that  the 
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rectus  internus,  or  muscle  nearest  the  nose,  is  a little  shorter* 
The  rectus  externus,  or  muscle  nearest  to  the  temple,  is  a little 
longer  ; while  the  rectus  superior  and  the  rectus  inferior  are 
nearly  of  equal  length.  The  uses  of  these  muscles  are  ex- 
ceedingly plain. 

XXV.  The  rectus  superior,  lifting  the  eye  directly  up- 
wards, is  named  the  musculus  attollens  ; the  levator 
oculi,  or  superbus,  as  expressive  of  haughtiness  and  pride. 

XXVI.  And  the  rectus  inferior,  which  is  directly  op- 
posite to  it,  is  named  deprimens  oculi,  or  humilis,  as  ex- 
pressing modesty  and  submission. 

XXVII.  The  Rectus  internus  is  called  adducens,  as 
carrying  the  eye  towards  the  nose  ; or  bibitorius,  because  it 
directs  the  eye  to  the  cup. 

And  (XXVIII.)  The  rectus  externus,  the  outer  straight 
muscle,  as  it  turns  the  eye  away,  is  named  abductor  oculi* 
or  indignabundus,  expressing  anger  or  scorn.  Such  is  the 
effect  of  these  muscles,  that  when  they  act  in  succession,  they 
roll  the  eye  ; but  if  they  act  all  at  once,  the  power  of  each  is 
balanced  by  the  action  of  its  opposite  muscle,  and  the  eye  is 
immovably  fixed.  So  that  sometimes  in  our  operations,  when 
the  couching  needle  approaches  the  eye,  fear  comes  upon  the 
patient,  and  the  eye  is  fixed  by  a convulsive  action,  more 
firmly  than  it  could  be  by  the  instruments,  or  by  the  finger  ; 
so  that  the  speculum  oculi  is  after  such  an  accident  of  no  use  : 
the  eye  continues  fixed  during  all  the  operation,  but  it  is  fixed 
in  a most  dangerous  way,  by  a power  which  we  cannot  con- 
troul,  and  which  sometimes,  when  our  operation  is  for  extract- 
ing one  of  the  humours  only,  squeezes  out  the  whole. 

XXIX.  The  OBLiquus  superior  arises  along  with  the  recti 
in  the  bottom  of  the  eye,  above  and  towards  the  inner  side  ; 
directing  its  long  tendon  towards  the  inner  angle  of  the  eye  j 
and  there  it  passes  its  tendon  through  that  pulley,  whose  hol- 
low I have  marked  in  describing  the  os  fronds,  as  under  the 
superciliary  ridge,  and  near  to  the  inner  corner  of  the  eye.  It 
arises  by  a small  tendon,  like  one  of  the  recti  5 it  goes  over 
the  upper  part  of  the  eyeball,  along  and  slender  muscle,  whence 
it  is  often  named  longissimus  oculi,  the  longest  muscle  of 
the  eye.  It  forms  a small  smooth  round  tendon,  which  passes 
through  the  ring  of  the  cartilaginous  pulley,  which  is  in  the 
margin  of  the  socket.  The  pulley  is  above  the  eye,  and  pro- 
jects farther  than  the  most  prominent  part  of  the  eyeball,  so 
that  the  tendon  returns  at  an  acute  angle,  and  bends  down- 
wards before  it  can  touch  the  eyeball.  And  it  not  only  returns 
backwards  in  a direction  opposite  to  the  recti  muscles,  but  it 
slips  flat  under  the  body  of  the  rectus  superior,  and  is  spread 
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out  under  it  upon  the  middle,  or  behind  the  middle  of  the  eye, 
viz.  about  half  way  betwixt  the  insertion  of  the  rectus  and  the 
entrance  of  the  optic  nerves. 

XXX.  The  OBLiquus  inferior  is,  with  equal  propriety, 
named  the  musculus  brevissimus  oculi.  It  is  directly  op- 
posite to  the  obliquus  superior,  in  form,  place,  office,  &c.  ; 
for  it  arises  from  the  nasal  process  of  the  jaw-bone,  in  the 
lower  edge  of  the  orbit,  at  the  inner  corner  of  the  eye  ; it  is 
short,  flat,  and  broad,  with  a strong  fleshy  belly  : it  goes  ob- 
liquely backwards  and  outwards,  lying  under  the  ball  of  the 
eye  ; and  it  is  inserted  broad  and  flat  into  the  ball,  exactly  op- 
posite to  the  insertion  of  the  obliquus  superior  muscle. 

These  two  muscles  roll  the  eye,  whence  they  are  named 
musculi  circumagentf.s,  or  am ATORii.  But  they  have 
still  another  important  office,  viz.  supporting  the  eyeball,  for 
the  operation  of  its  straight  muscles  ; for  when  these  (the 
obliqui)  act,  they  pull  the  eye  forwards  ; the  straight  muscles 
resist ; and  the  insertion  of  the  oblique  muscles  at  the  middle 
of  the  eyeball  becomes,  as  it  were,  a fixed  point,  a centre  or 
axis  round  which  the  eyeball  turns  under  the  operation  of  the 
recti  muscles.  The  conjoined  effect  of  the  oblique  muscles  is 
to  bring  the  eyeball  forwards  from  the  socket,  as  in  straining 
the  eye  to  see  some  distant  point.  The  particular  effect  of  the 
upper  oblique  muscle  is  not  to  bring  the  eye  forward,  but  to 
roll  the  eye  so  as  to  turn  the  pupil  downwards,  and  towards  the 
nose.  And  the  particular  effect  of  the  lower  oblique  muscle 
is  to  reverse  this  action,  to  turn  the  eye  again  upon  its  axis, 
and  to  direct  the  pupil  upwards  and  outwards  ; but  the  suc- 
cessive actions  of  all  these  muscles  move  the  eye  in  circles, 
with  gradations  so  exquisitely  small,  and  with  such  curious 
combinations  as  cannot  be  explained  by  words. 
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CHAP.  II. 

MUSCLES  OF  THE  LOWER  JAW,  THROAT,  AND 
TONGUE. 


MUSCLES  OF  THE  LOWER  JAW. 

T HE  lower  jaw  requires  muscles  of  great  power  to  grind 
the  food  ; and  accordingly  it  is  pulled  upwards  by  the  strong- 
temporal,  masseter,  and  pterj  goid  muscles.  But  in  moving 
downwards,  the  jaw  almost  lalis  by  its  own  weight ; and  hav- 
ing little  resistance  to  overcome,  any  regular  appointment  of 
muscles  for  pulling  down  the  jaw  is  so  little  needed,  that  it  is 
pulled  downwards  by  muscles  of  such  ambiguous  office,  that 
they  are  equally  employed  in  raising  the  throat,  or  pulling- 
down  the  jaw,  so  that  we  hardly  can  determine  to  which  they 
belong;  for  the  chief  muscles  of  the  throat,  coming  from  the 
lower  jaw,  must,  when  the  jaw  is  fixed,  pull  up  the  throat  ; 
Or,  when  the  throat  is  fixed,  depress  the  jaw. 

XXX.  The  temporal  muscle  is  the  great  muscle  of  the 
jaw.  It  arises  front  all  the  flat  side  of  the  parietal  bone,  and 
from  the  sphenoid,  temporal,  and  frontal  bones,  in  that  hollow 
behind  the  eye  where  they  meet  to  form  the  squamous  suture. 
It  arises  also  from  the  inner  surface  of  that  strong  tendinous 
membrane  which  is  extended  from  the  jugum  to  the  semicircu- 
lar ridge  of  the-  parietal  bone.  The  fibres  are  bundled  to- 
gether and  pressed  into  a small  compass,  so  that  they  may  pass 
under  the  jugum  ; there  they  take  a new  hold  upon  the  inner 
surface  of  the  jugum,  and  the  muscle  is  of  course  pyramidal, 
its  rays  converging  towards  the  jugum.  Its  muscular  fibres 
are  intermixed  with  strong  tendinous  ones  ; it  is  particularly 
tendinous  where  it  passes  under  the  jugum  ; and  it  has  both 
strength  and  protection  from  that  tendinous  plate  which  covers 
it  in  the  temple.  Its  insertion  is  into  the  horn  of  the  lower 
jaw-bone  ; not  merely  into  the  tqT  of  the  horn,  but  embracing 
it  all  round,  and  down  the  whole  length  of  the  process,  so  as 
to  take  the  firmest  hold. 

XXXI.  The  masseter  is  a short,  thick,  and  fleshy  muscle, 
which  gives  the  rounding  of  the  cheek  at  its  back  part.  It 
arises  from  the  upper  jaw-bone,  at  the  back  of  the  antrum, 
and  under  the  cheek-bone,  and  from  the  lower  edge  of  the 
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zygoma.  It  lies  upon  the  outside  of  the  coronoid  process, 
covering  the  branch  of  the  jaw  quite  down  to  its  angle.  . It  is 
particularly  strong  ; has  many  massy  bundles  of  flesh  inter- 
spersed with  tendinous  strings  ; the  parotid  gland  lies  on  its 
upper  part,  and  the  duct  of  the  gland  (as  it  ci'osses  the  cheek) 
lies  over  this  muscle.  The  jaw  is  very  firmly  pulled  up  by 
these  two,  which  are  its  most  powerful  muscles  ; and  when  we 
bite,  we  can  feel  the  temporal  muscle  swelling  on  the  flat  part 
of  the  temple,  and  this  the  masseter  upon  the  back  part  of  the 
eheek. 

XXXII.  XXXIII.  The  two  pterycoid  muscles  (of  which 
there  are  four  in  all,  two  on  either  side)  are  named  from  their 
origin  in  the  pterygoid  processes  of  the  sphenoid  bone.  The 
ptery goideus  internus  is  that  one  which  rises  from  the  in- 
ternal or  flatter  pterygoid  process,  and  which  goes  downwards 
and  outwards  to  the  angle  of  the  jaw  on  its  inside.  The 
pterygoideus  externus  arises  from  the  external  pterygoid 
process  ; and  goes  not  downwards,  but  almost  directly  out- 
wards, and  is  implanted  high  in  the  jaw-bone,  just  under  its 
neck,  and  connected  with  its  capsular  ligament.  Now  the 
pterygoideus  internus  descending  to  be  fixed  to  the  angle  of  the 
jaw,  is  longer  and  bigger,  and  is  named  pterygoideus  ma- 
jor. The  internal  one  going  directly  across,  and  rather  back- 
wards, has  less  space  to  traverse,  is  shorter,  and  is  named 
pterygoideus  minor. 

The  jaw  is  moved  chiefly  by  these  muscles  ; the  temporalis 
acting  upon  the  coronoid  process  like  a lever  ; the  masseter 
acting  upon  the  angle,  and  before  it ; and  the  pterygoideus 
internus  balancing  it  within,  like  an  internal  masseter  fixed  to 
the  inside  of  the  angle.  All  these  pull  strongly  upwards  for 
biting,  holding,  and  tearing  with  the  teeth.  And  the  external 
or  lesser  pterygoid  muscle  going  from  within  outwards,  pulls 
the  jaw  from  side  to  side,  and  performs  all  the  motions  of 
chewing  and  grinding,  i.  e.  of  rotation,  so  far  as  the  lower 
jaw  possesses  that  kind  of  motion. 

MUSCLES  OF  THE  THROAT  AND  TONGUE. 

The  muscles  of  the  throat  and  tongue  cannot  be  under- 
stood without  a previous  acquaintance  with  certain  cartilages 
and  bones,  which  form  the  basis  of  the  throat  and  tongue,  and 
the  centre  of  those  motions  which  we  have  next  to  describe. 

The  os  iiyoides  is  a small  bone  resembling,  in  shape  at 
least,  the  jaw-bone.  It  has  a middle  thicker  part,  named  its 
basis,  which  is  easily  felt  outwardly  ; it  corresponds  in  place 
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with  tllfc  chin,  and  is  distinguished  about  an  inch  below  the 
chin  ; the  uppermost  of  the  hard  points  which  are  felt  in  the 
forepart  of  the  throat.  Next,  it  has  two  long  horn-like  pro- 
cesses, which  go  backwards  along  the  sides  of  the  throat,  cal- 
led the  cornua,  or  horns  of  the  os  hyoides ; and  which  are 
tied  by  a long  ligament,  which  comes  down  from  the  styloid 
process  of  the  temporal  bone.  And,  lastly,  It  has  small 
cartilaginous  pieces  or  joinings,  by  which  the  horns  are  united 
to  the  basis  ; and  often  in  the  adult  this  joining  is  converted 
into  bone.  At  this  point  where  the  two  horns  go  backwards, 
like  the  legs  of  the  letter  V,  there  are  commonly  at  the  gristly 
part  of  the  os  hyoides  two  small  perpendicular  processes 
which  stand  up  from  the  joining  of  the  horns  to  the  body  ; and 
these  are  named  the  appendices  of  the  os  hyoides  or  the  lesser 
cornua. 

Now  this  os  hyoides  forms  by  its  basis  the  root  of  the  tongue  ; 
thence  it  is  often  named  the  bone  of  the  tongue.  It 
forms  at  the  same  time  the  upper  part  of  the  trachea  , or  wind- 
pipe ; and  it  carries  upon  it  that  cartilage  named  epiglottis, 
which,  like  a valve,  prevents  any  thing  getting  down  into  the 
windpipe.  Its  horns  extend  along  the  sides  of  the  throat, 
keeping  the  openings  of  the  windpipe  and  gullet  extended  as 
we  would  keep  a bag  extended  by  two  fingers.  The  chief 
mu  scles  of  the  tongue  and  of  the  windpipe  arise  from  its  body ; 
the  chief  muscles  of  the  gullet  arise  from  its  horns,  and  espe- 
cially from  their  points  ; it  receives  the  chief  muscles  which 
cither  raise  or  depress  the  throat  ; and  it  is  the  point  d’appui, 
or  fulcrum  for  all  the  muscles  of  the  throat  and  tongue,  and 
the  centre  of  all  their  motions.  It  is  the  centre  of  the  motions 
of  the  tongue ; for  it  is  the  origin  of  these  muscles  which  com- 
pose chiefly  the  bulk  of  the  tongue  ; of  the  motions  of  the 
trachea  or  windpipe,  for  it  forms  at  once  the  top  of  the  wind- 
pipe, and  the  root  of  the  tongue,  and  joins  them  together  ; 
of  the  motions  of  the  pharynx  or  gullet,  for  its  horns  surround 
the  upper  part  of  the  gullet,  and  join  it  to  the  windpipe  ; and 
it  forms  the  centre  for  all  the  motions  of  the  throat  in  general, 
for  muscles  come  down  from  the  chin  to  the  os  hyoides,  to 
move  the  whole  throat  upwards  ; others  come  up  from  the 
sternum,  to  move  the  throat  downwards  ; others  come  ob- 
liquely from  the  coracoid  process  of  the  shoulder-blade,  to 
move  the  throat  backwards,  while  the  os  hyoides  still  continues 
the  centre  of  all  these  motions. 

The  trachea,  or  windpipe,  is  that  tube  which  conveys 
the  air  to  the  lungs ; and  the  larynx  is  the  head,  or  figured 
part  of  that  tube  which  is  formed  like  a flute  for  the  modula- 
tion of  the  voice,  and  consists'  of  cartilages,  that  it  may  stand 
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firm  and  uncompressed,  either  by  the  passage  of  the  food,  or 
by  the  weight  of  the  outward  air  ; and  that  it  may  resist  the 
contraction  of  the  surrounding  parts,  serving  as  a fulcrum  for 
them  in  the  motions  of  the  jaw,  tongue  and  gullet.  Its  carti- 
lages are,  first,  the  scuteform,  or  .thyroid  cartilage,  which  is 
named  from  its  resemblance  to  a shield,  or  rather  it  is  like  the 
flood-gates  or  folding  doors  of  a canal,  the  meeting  of  the  two> 
sides  being  in  the  middle  line  of  the  throat.  This  prominent 
line  of  the  thyroid  cartilage  is  easily  felt  in  the  middle  of  the 
throat ; is  about  an  inch  in  length,  and  makes  that  tumour 
which  is  called  pomum  Adami.  The  fiat  sides  of  the  thy- 
roid cartilage  form  the  sides  of  the  flute  part  of  the  trachea. 
And  there  are  two  long  horns  at  its  two  upper  corners,  which 
rise  like  hooks  above  the  line  of  the  cartilage,  and  are  joined 
to  the  horns  of  the  os  hyoides  ; and  two  similar,  but  shorter 
hooks  below,  by  which  it  embraces  the  cricoid  cartilage. 

The  cricoid  cartilage  is  nest  to  the  thyroid,  and  below 
it ; it  is  named  from  its  resemblance  to  a ring : it  is  indeed  like 
a ring  or  hoop,  but  it  is  not  a hoop  equally  deep  in  all  its  parts, 
it  is  shallow  before,  where  it  ekes  out  the  length  of  the  thyroid 
cartilage,  and  is  deeper  behind,  where  it  forms  the  back  of  this 
flute-like  top  of  the  trachea  ; it  is  the  top  ring  of  the  trachea, 
and  the  lower  ring  of  the  larynx  or  flute  part  of  the  windpipe. 
And  upon  its  back,  or  deeper  part,  are  seated  those  two  small 
cartilages,  which  form  the  opening  for  the  breath, 
i The  arytenoid  cartilages  are  two  small  bodies,  of  the 
size  of  peas.  They  are  foolishly  described  with  cornua,  ridg- 
es and  surfaces,  when  they  are  so  small  that  nothing  further 
can  be  observed  of  their  forms  than  that  they  are  somewhat 
triangular ; that  the  base  or  broad  part  of  each  sits  down  upon 
the  upper  edge  of  the  cricoid  cartilage  at  its  back  ; that  the 
pomt  of  each  stands  directly  upwards,  and  is  a very  little  crook- 
ed, or  hook-like,  that  standing  as  they  do,  a little  apart  from 
each  other,  they  form  together  an  opening  something  like  the 
spout  of  a ewer,  or  strouped  basin,  whence  their  name.  And 
these  cartilages  being  covered  with  the  common  membrane  of 
the  throat,  which  is  thick,  and  full  of  mucous  glands,  the  open- 
ing gets  a regular  appearance  with  rounded  lips  ; and  this 
opening,  or  slit  between  them,  which  is  something  like  the  slit 
for  the  thill  in  the  top  of  a counter,  and  which  slants  obliquely 
downwards,  is  named  the  rima  glottidis,  or  chink  of  the 
glottis  ; and  these  cartilages  being  fixed  on  the  cricoid  carti- 
lage by  a regular  hinge,  they  form  the  voice  by  their  nearness 
and  the  narrowness  of  the  slit ; and  modifv  it  by  their  motions, 
which  are  so  exquisitely  minute,  that  for  every  changing  of  the 
note,  (and  there  are  some  thousand  gradations  in  the  compass 
of  the  voice, *)  they  move  in  a proportional  degree. 
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The  epiglottis  Is  a fifth  cartilage  of  the  trachea,  belong- 
ing to  it  both  by  connection  and  by  office.  It  is  a broad  trian- 
gular cartilage,  not  so  hard  as  the  others,  very  elastic,  and  so 
exactly  like  an  artichoke  leaf,  that  no  other  figure  can  repre- 
sent it  so  well.  Its  office  is  to  defend  the  opening  of  the  glottis. 
It  is  fixed  at  once  to  the  os  hyoides,  to  the  thyroid  cartilage, 
and  to  the  root  of  the  tongue,  and  it  hangs  obliquely  backwards 
over  the  opening  of  the  rima,  or  chink  of  the  glottis  ; it  is  sus- 
pended by  little  peaks  of  the  membrane,  which  we  call  liga- 
ments of  the  glottis,  and  it  is  said  to  be  raised  or  depressed  by 
muscles,  which  yet  are  not  very  fairly  described.  But  the 
roiling  of  the  morsel  which  is  swallowed,  and  the  motion  of 
the  tongue,  are  sufficient  to  lay  it  flat  over  the  rima,  so  that  it 
is  a perfect  guard. 

Then  this  is  the  constitution  of  the  larynx.  It  is  of  hard 
cartilages  to  resist  compression,  and  of  a flute  form  at  its  open- 
ing, to  regulate  the  voice.  The  thyroid  cartilage  is  the  great 
one,  the  chief  defence  before,  and  which  has  edges  slanting  far 
backwards,  to  defend  the  opening  of  the  larynx.  The  cricoid 
cartilage,  which  forms  the  upper  ring  of  the  trachea,  supports 
the  arytenoid  cartilages,  and  by  its  deepness  behind,  raises 
them  so  that  the  opening  of  the  glottis  is  behind  the  middle  of 
the  great  thyroid  cartilage,  and  in  the  deepest  part  of  it,  well 
defended  by  its  projecting  wings.  The  arytenoid  cartilages 
form  the  rima  glottidis,  the  chink  by  which  we  breathe,  (which, 
as  it  is  narrower  or  wider,  modulates  and  tunes  the  voice,)  the 
opening  which  is  so  exquisitely  moved  by  its  muscles  in  sing- 
ing ; widening  or  contracting  in  most  delicate  degrees  ; and 
which  is  so  spasmodically  shut  by  the  same  muscles  when  it  is 
touched  by  a drop  of  water,  or  by  a crumb  of  bread  : but  the 
valve  of  the  glottis,  the  epiglottis,  standing  over  it,  flaps 
down  like  the  key  of  a wind  instrument,  so  that  the  rareness 
of  such  accidents  is  wonderful,  when  we  consider  that  the 
least  attempt  to  draw  the  breath  while  we  are  swallowing,  will 
produce  the  accident. 

The  muscles  which  move  the  tongue  and  throat  must  be  far 
too  complicated  to  be  explained  at  all,  without  some  previous 
knowledge  of  these  parts ; and  still,  I fear,  not  easily  to  be 
explained  with  every  help  of  regularity  and  order. 

MUSCLES  OF  THE  THROAT. 

By  this  arrangement,  I mean  to  include  under  one  class  all 
those  muscles  which  move  the  os  hyoides,  or  the  larynx  ; and 
through  these,  as  centrical  points,  the  jaws,  gullet,  and 
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tongue  ; and  which,  though  they  are  inserted  into  the  larynx, 
have  more  relation  to  swallowing,  or  the  motions  of  the  gul- 
let, than  to  breathing,  or  to  the  motions  of  the  windpipe. 

The  muscles  which  pull  the  throat  down  are  these  : 

XXXIV.  The  sterno-hyoideus,  which  passes  from  the 
sternum  to  the  os  hyoides  ; a flat,  broad,  riband-like  muscle, 
which  arises  from  the  upper  piece  of  the  sternum,  rather 
within  the  breast ; and  partly  also  from  the  clavicle  and  carti- 
lage of  the  first  rib  ; goes  flat  and  smooth  along  the  fore  part 
of  the  throat;  mounts,  nearly  of  the  same  breadth,  to  the  os 
Ivoides  ; and  is  implanted  into  its  basis,  or  that  part  (which 
in  resembling  the  os  hyoides  to  the  jaw)  we  should  compare 
With  the  chin. 

XXXV.  The  sterno-thyroideus,  which  passes  in  like 
manner  from  the  sternum  to  the  thyroid  cartilage,  is  like  the 
last,  a flat,  smooth,  riband-like  muscle  ; rather  thicker  and 
more  fleshy,  but  very  uniform  in  its  thickness.  As  the  thy- 
roid cartilage  is  below  the  os  hyoides,  the  sterno-thyroid  mus- 
cle must  lie  under  the  sterno-hyoideus  muscle.  It  arises  un- 
der the  sterno-hyoideus  muscle  from  the  sternum  and  cartilage 
of  the  rib  ; and  is  implanted  into  the  rough  line  of  the  lower 
edge  of  the  thyroid  cartilage,  and  a little  to  one  side,  but  not 
so  much  as  is  represented  in  Cowper’s  drawings.  It  imme- 
diately covers  the  thyroid  gland  ; and  the  way  to  the  trachea 
for  piercing  it  in  performing  bronchotomy  is  in  the  middle  be- 
twixt these  muscles. 

XXXVI.  The  omo  hyoideus,  which  was  once  named 
coraco-hyoideus,  being  thought  to  arise  from  the  coracoid 
process.  It  is  a muscle  of  great  length,  and  very  slender, 
reaching  from  the  shoulder  to  the  os  hyoides  ; it  is  like  these 
last  mentioned,  a long,  flat,  strap-like  muscle  ; as  flat  and  as 
fleshy,  but  not  so  broad,  as  either  of  the  former.  It  lies  along 
the  side  of  the  neck  ; is  pinched  in  a little  yi  the  middle,  where 
it  is  divided  by  a tendinous  cross-line,  which  separates  the 
fleshy  belly  into  two  heads.  It  arises  from  the  upper  edge  of 
the  scapula,  near  its  notch,  and  is  implanted  into  the  side  of 
the  os  hyoides,  where  the  horn  goes  off  from  the  bodv  of  the 
bone. 

These  three  muscles  pull  the  throat  down.  The  sterno- 
hyoideus  and  sterno-thyroideus  pull  it  directly  downwards  r. 
one  of  the  omo-hyoidei  acting,  pulls  it  to  one  side  ; but  if 
both  act,  they  assist  in  pulling  directly  down,  and  they  brace 
the  trachea  at  the  same  time  a little  down  to  the  back. 

The  muscles  which  move  the  throat  upward,  are  : 

XXXVII.  The  mylo-hyoideus,  a flat  and  broad  muscle 
which  arises  from  the  whole  semicircle  of  the  lower  jaw,  i.  e. 
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from  the  backmost  grinders  to  the  point  of  the  chin.  It  rises 
from  the  inner  surface  of  the  jaw-bone ; goes  down  to  the 
basis  of  the  os  hyoides  ; proceeds  with  very  regular,  straight, 
clear,  and  orderly  fibres,  from  the  jaw  to  the  os  hyoides;  is 
plainly  divided  in  the  middle  from  the  symphysis  of  the  jaw 
to  the  middle  of  the  os  hyoides,  by  a middle  tendinous  and 
Avhite  line.  And  though  Cowper  denies  the  authority  of  Ve- 
salius,  who  divides  it  thus,  it  is  plainly  two  distinct  muscles, 
one  belonging  to  either  side. 

XXXVIII.  The  genio-hyoideus  is  a small  neat  pair  of 
muscles  arising  from  the  chin  at  a rough  point,  which  is  easily 
distinguished  within  the  circle  of  the  jaw.  The  mylo-hyoi- 
deus  is  named  from  the  whole  jaw.  The  genio-hyoideus  is 
named  from  the  chin,  arising  from  a small  tubercle  behind  the 
chin  ; its  beginning  is  exceedingly  narrow : as  it  proceeds 
downwards,  it  grows  flat  and  broad  ; it  is  implanted  into  the 
basis  of  the  os  hyoides  by  a broad  edge,  and  is  a beautiful  and 
radiated  muscle.  The  sublingual  gland  lies  flat  betwixt  this 
muscle  and  the  last ; and  in  the  middle  the  sublingual  duct 
pierces  the  membrane  of  the  mouth,  to  open  under  the  root  of 
the  tongue.  The  two  muscles  move  the  os  hyoides  forwards 
and  upwards,  when  the  jaw  is  fixed  ; but  when  the  os  hyoides 
is  fixed  by  the  muscles  coming  from  the  sternum,  these  mus- 
cles of  the  os  hyoides  pull  the  jaw  down. 

XXXIX.  The  stylo-hyoideus  is  one  of  three  beautiful  and 
slender  muscles,  which  come  from  round  the  styloid  process ; 
which  all  begin  and  end  with  slender  tendons,  and  with  small 
fleshy  bellies  ; and  one  going  to  the  pharynx  or  gullet,  another 
to  the  os  hyoides,  and  a third  to  the  tongue,  they  coincide  in 
one  common  action  of  drawing  back  the  tongue,  and  pulling 
the  throat  upwards. 

This  one,  the  stylo-hyoideus,  arises  from  about  the  middle 
of  the  styloid  process,  and  going  obliquely  downwards  and  for- 
wards, is  fixed  into  the  side  of  the  os  hyoides,  where  the  basis 
and  horn  are  joined.  Above  its  insertion,  its  fibres  are  split, 
so  as  to  make  a neat  small  loop,  through  which  the  tendon  of 
the  digastric  muscle  runs.  This  stylo-hyoideus  is  sometimes 
accompanied  with  another  small  fleshy  muscle  like  it,  and  of 
the  same  name  ; which  was  first  perhaps  observed  by  Cowper, 
and  has  been  named  by  Innes  stylo-hyoideus  alter  ; but 
it  is  not  regular,  nor  has  it  ever  been  acknowledged  as  a dis- 
tinct muscle. 

XL. The  digr asticus, or  biventer  maxill-E  inferiorir, 
is  named  from  its  having  two  bellies.  One  belly  arises  from  a 
rugged  notch  along  the  root  of  the  mastoid  process,  where  the 
flesh  is  thick  and  strong ; going  obliquely  forwards  and  down- 
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wards,  it  forms  a long  tendon,  round,  thick,  and  very  strong, 
which  passes  by  the  side  of  the  os  hyoides  ; and  as  it  passes,  it 
first  slips  through  the  loop  or  noose  of  the  stylo-hyoideus,  and 
then  is  fixed  bv  a tendinous  bridle  to  the  side  of  the  os  hyoides  ; 
and  then  turning  upwards  to  the  chin,  it  ends  in  a second 
fleshy  belly,  which,  like  the  first,  is  flat,  and  of  a pyramidal 
shape,  lying  above  the  mylo-hyoideus. 

Though  this  muscle  is  often  called  biventer  maxillse  inferio- 
ris,  as  belonging  to  the  lower  jaw,  perhaps  it  does  more  regu- 
larly belong  to  the  throat.  No  doubt,  when  the  os  hyoides  is 
fixed  by  its  own  muscles  from  the  shoulder  and  sternum,  the 
digastricus  must  act  on  the  jaw ; an  office  which  we  cannot 
doubt,  since  we  often  feel  it  taking  a sudden  spasm,  pulling 
down  the  chin  with  severe  pain  and  distortion  of  the  neck. 
But  its  chief  office  is  to  raise  the  os  hyoides  ; for  tvhen  the  jaw 
is  fixed,  as  in  swallowing,  the  raising  of  the  os  hyoides  pulls 
up  the  throat  ; and  this  is  the  true  meaning  of  its  passing 
through  the  noose  of  the  stylo-hyoideus,  and  of  its  connexion 
with  the  side  of  the  os  hyoides.  Then  the  digastric  and  stylo- 
hyoideus  muscles  pull  the  throat  upwards  and  backwards. 

The  muscles  which  move  the  parts  of  the  larynx  upon  each 
other  are  much  smaller,  and  many  of  them  very  minute. 

XLI.  The  hyo-thyroideus  goes  down,  fleshy  and  short, 
from  the  os  hyoides,  to  the  thyroid  cartilage.  It  arises  from 
the  lower  border  of  the  thyroid  cartilage,  where  the  sterno- 
thyroideus  terminates,  and  goes  up  along  the  side  of  the  thy- 
roid cartilage,  like  a continuation  of  the  sterno-thyroideus  mus- 
cles. It  passes  the  upper  border  of  the  thyroid  cartilage,  and 
is  fixed  to  the  lower  edge  of  the  os  hyoides,  along  both  its  base 
and  part  of  its  horn. 

XLII.  The  crico-thyroideus  is  a very  short  muscle, 
passing  from  the  upper  edge  of  the  cricoid  to  the  lower  margin 
of  the  thyroid  cartilage,  chiefly  at  its  side,  and  partly  attached 
to  its  lower  horn  ; which  comes  down  clasping  the  side  of  the 
cricoid  ring,  so  that  it  is  broader  above,  and  a little  pointed 
below. 

These  two  small  muscles  must  have  their  use,  and  they  bring 
the  thyroid  cartilage  nearer  to  the  os  hyoides,  and  the  cricoid 
nearer  to  the  thyroid  cartilage  ; and  by  thus  shortening  the 
trachea,  or  compressing  it  slightly,  they  may  perhaps  affect 
the  voice.  But  the  muscles  on  which  the  voice  chiefly  de- 
pends, are  those  of  the  rima  glottidis  ; for  there  is  a 
double  set  of  muscles  for  the  little  arytenoid  cartilages  ; one 
set  which  brings  the  cartilages  together,  and  another  set  which 
draws  them  apart,  and  spreads  the  opening  of  the  larynx. 
XLIII.  The  musculus  arytenoideus  tp.  axsversus  is 
Vol.  I.  S 
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that  delicate  muscle  which  contracts  the  glottis,  by  drawing, 
the  arytenoid  cartilages  towards  each  other.  It  lies  across,, 
betwixt  them,  at  their  back  part ; it  arises  from  the  whole 
length  clone  arytenoid  cartilage  to  go  across,  and  be  inserted 
into  the  whole  length  of  the  opposite  one. 

XLIV.  Arytenoideus  OBLiquus,.  is  one  which  crosses  in 
a more  oblique  direction,  arising  at  the  root  of  each  arytenoid 
cartilage,  and  going  obliquely  upwards  to  the  point  of  the  op- 
posite one.  These  two  muscles  draw  the  arytenoid  cartilages 
together,  and  close  the  rima. 

XLV.  The  crico  arytenoideus  posticus,  is  a small 
pyramidal  muscle,  which  arises  broader  from  the  back  part  of 
the  cricoid  cartilage,  where  the  ring  is  broad  and  deep  ; and 
going  directly  upwards,  is  implanted  with  a narrow  point  into 
the  back  of  the  arytenoid  cartilage.  This  pair  of  muscles 
pulls  the  arytenoid  cartilages  directly  backwards,  and  lengthens 
the  slit  of  the  glottis. 

XLVI.  The  crico  arytenoideus  obliquus,  is  one  which 
comes  from  the  sides  of  the  cricoid  cartilage,  where  it  lies  un- 
der the  wing  of  the  thyroid,  and  being  implanted  into  the 
sides  of  the  arytenoid  cartilages,  near  their  roots,  must  pull 
these  cartilages  asunder,  and  (as  the  origin  in  the  cricoid  lien 
rather  before  their  insertion  in  the  arytenoid  cartilages)  it  must 
also  slacken  the  lips  of  the  slit  ; for  the  lips  of  the  slit  are 
formed  by  two  cords,  which  go  within  the  covering  membrane,, 
from  the  tip  of  each  cartilage  to  the  back  of  the  thyroid  carti- 
lage ; and  the  crico  arytenoideus  posticus  must  strengthen 
these  cords,  and  the  crico  arytenoideus  lateralis  must  relax 
them. 

XLVII.  The  thyrfo  arytenoideus,  is  a muscle  very  like 
the  last  one,  and  assists  it.  It  arises  not  from  the  cricoid  carti- 
lage, but  from  the  back  surface  of  the  wing  of  the  thyroid  ; 
from  the  hollow  of  its  wing,  or  where  it  covers  the  cricoid  ; i3 
implanted  into  the  forepart  of  the  arytenoid  cartilage,  and  by 
pulling  the  cartilage  forward  and  sidewise,  directly  slackens 
the  ligaments  and  widens  the  glottis. 

These  are  all  the  muscles  which  belong  to  the  larynx  ; and 
in  our  arrangement  the  muscles  of  the  palate  and  pharynx 
come  next  in  order. 

When  a morsel  is  to  be  thrown  down  into  the  oesophagus,  or 
tube  which  leads  to  the  stomach,  the  velum  palati,  or  cur- 
tain of  the  palate,  is  drawn  upwards  ; the  opening  of  the 
throat  is  dilated  ; the  morsel  is  received  ; then  the  curtain  of 
the  palate  falls  down  again.  The  arch  of  the  throat  is  con- 
tracted, the  bag  of  the  pharynx  is  compressed  by  its  own  mus- 
cles ; and  the  food  is  forced  downwards  into  the  stomach. 


lower  jaw,  throat,  and  tongue. 
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XLVIII.  The  azygos  uvulae.— The  velum  pendulum 
J’alati,  is  that  pendulous  curtain  which  we  see  hanging  in  the 
back  part  of  the  mouth,  in  a line  with  the  side  circles  of  the 
throat  ; and  the  uvula  is  a small  pap,  or  point  of  flesh,  in  the- 
centre  of  that  curtain.  The  Azygos  uvulae,  or  single  muscle 
of  the  uvula,  is  a small  ^lip  of  straight  fibres,  which  goes  di- 
rectly down  to  the  uvula  in  the  centre  of  the  curtain.  It  arises 
from  the  peak,  or  backmost  sharp  point  of  the  palate  bones, 
and  pulls  the  uvula,  or  pap  of  the  throat,  directly  upwards, 
removing  it  out  of  the  way  of  the  morsel  which  is  to  pass. 

XLIX.  L evator  palati  mollis  arises  from  the  point  of 
the  os  petrosum,  and  from  the  eustachian  tube,  and  also 
from  the  sphenoid  bone.*  These  parts  hang  over  the  roof  of 
the  -velum,  and  are  much  higher  than  it ; so  this  muscle  de- 
scends to  the  velum,  and  spreads  out  in  it ; and  its  office  is  to 
pull  up  the  velum,  to  remove  it  from  being  in  the  way  of  the 
morsel,  which  is  about  to  pass,  and  to  lay  the  curtain  back  at 
the  same  time,  so  as  to  be  a valve  for  the  nostrils,  and  for  the 
mouth  of  the  eustachian  tube,  hindering  the  food  or  drink 
from  entering  into  these  passages. 

L.  The  circumflexus  palati, f and  the  constrictor 
jsthmi  fauscium,  have  a very  different  use.  The  circum- 
flexus palati  is  named  from  its  fibres  passing  over,  or  rather 
under,  the  hook  of  the  pterygoid  process  ; the  muscle  arises 
along  with  the  levator  palati  (i.  e.)  from  the  sphenoid  bone  at 
its  spinous  process  ; and  from  the  beginning  of  the  eustachian 
tube,  it  runs  down  along  the  tube,  in  the  hollow  betwixt  the 
pterygoid  processes  ; it  dien  becomes  tendinous,  turns  under 
the  hook  of  the  internal  pterygoid  process,  and  mounts  again 
to  the  side  of  the  velum.  Now,  the  levator  and  circumflexus 
arise  from  the  same  points  ; but  the  levator  goes  directly 
downwards  into  the  velum,  and  so  is  useful  in  lifting  it  up. 
The  circumflexus  goes  round  the  hook  ; runs  on  it  as  on  a 
pulley  ; turns  upwards  again  ; and  so  it  pulls  down  the  palate, 
and  stretches  it ; and  thence  is  very  commonly  named,  the 
tensor  palati  mollis,  or  stretcher  of  the  palate. 

* From  the  euftachian  tube,  it  was  named  salpingo  stafhilincs;  from  the 
sphenoid  bone,  spheno-staphii.inus  ; from  the  pterygoid  process,  pterygo- 
staphiunus;  from  the  petrous  process,  it  was  named  petro-salpingo-sta- 
fhilinus  ; as  if  there  were  no  science  but  where  there  were  hard  names,  and  as 
if  the  chief  mark  of  genius  were  enriching  the  hardest  names,  with  all  possible 
combinations  and  contortions  of  them. 

L This  also  has  got  a tolerable  assortment  of  hard  names;  as  circumflexus 

PALATI,  TENSOR  PALATI,  PALAT0-SALP1NGUS,  STAPHILINUS  EXTEKNUS, 
S.PHENO  SALFINGO-STAPHILINU  S,  MUSCULUS,  TUBiE,  VIZ.  EC3TATIANBE  NONUS. 

I’ter.vgd-stapiiilin  tj  s of  Cowper,  See. 
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LI.  The  constrictor  isthmi  fauscium,  arises  from  the 
A ery  root  of  the  tongue  on  each  side  ; goes  round  to  the  mid- 
dle of  the  velum,  and  ends  near  the  uvula.'*'  This  semicircle 
forms  that  first  arch  which  presents  itself  upon  looking  into  the 


mouth. 

LII.  The  PALATO-PHARYNGEUsf,  again,  forms  a second 
arch  behind  the  first  ; for  it  begins  in  the  middle  of  the  soft  pal- 
ate ; goes  round  the  entry  of  the  fauces,  ends  in  the  wing  or 
edge  of  the  thyroid  cartilage  ; and  as  the  first  arched  line  (that 
formed  by  the  constrictor)  belonged  to  the  root  of  the  tongue, 
this  second  arched  line  belongs  to  the  pharynx  or  gullet.  The 
circumflexus  palati  makes  the  curtain  of  the  palate  tense,  and 
pulls  it  downwards  : the  constrictor  fauscium  helps  to  pull 
down  the  curtain,  and  raises  the  root  of  the  tongue  to  meet  it : 
the  palato-pharyngeus  farther  contracts  the  arch  of  the  fauces, 
Avhich  is  almost  shut  upon  the  morsel  now  ready  to  be  forced 
down  into  the  stomach,  by  those  muscles  which  compress  the 
pharynx  itself. 

The  pharynx,  which  is  the  opening  of  the  gullet,  that  it  may 
receive  freely  the  morsel  of  food,  is  expanded  into  a large  and 
capacious  bag,  which  hangs  from  the  basis  of  the  skull,  is 
chiefly  attached  to  the  occipital  bone,  the  pterygoid  processes, 
and  the  back  parts  of  either  jaw-bone.  The  oesophagus,  again, 
is  the  tube  which  conveys  the  food  down  into  the  stomach  ; 
and  this  bag  of  the  pharynx  is  the  expanded  or  trumpet-like 
end  of  it ; or  it  may  be  compared  with  the  mouth  of  a funnel. 
Towards  the  mouth,  the  pharynx  is  bounded  by  the  root  of  the 
tongue  and  by  the  arches  of  the  throat ; behind,  it  lies  flat  and 
smooth  along  the  bodies  of  the  vertebrae  ; before,  it  is  protected, 
and  in  some  degree  surrounded,  by  the  great  cartilages  of  the 
larynx  ; the  horns  of  the  os  hyoides  embrace  its  sides,  and  it  is 
covered  Avith  flat  muscular  fibres,  which,  arising  from  the  os 
hyoides  and  cartilages  of  the  throat,  go  round  the  pharynx,  in 
fair  and  regular  orders,  and  are  named  its  constrictors,  because 
they  embrace  it  closely,  and  their  contractions  force  down  the 
food. 

LIII.  The  styi.o-pharyngeus,  arises  from  the  root  of  the 
styloid  process.  It  is  a long,  slender,  and  beautiful  muscle  ; it 
expands  fleshy  upon  the  side  of  the  pharynx  ; extends  so  far  as 
to  take  a hold  upon  the  edge  of  the  thyroid  cartilage  ; it  lifts  the 
pharynx  up  to  receive  the  morsel,  and  then  straitens  and  com- 


* Named  glosso-staphilinus,  from  its  origin  in  the  tongue,  and  infertion 
into  the  uvula. 

+ The  salpingo-pharyngeus  of  Albinus,  is  no  more  than  that  part  of  the 
palato-pharyngeus  which  arifesfrom  the  mouth  of  the  tuflachian  tube. 


LOWER  JAW,  THROAT  AND  TONGUE. 


141 


presses  the  bag  to  push  the  morsel  clown,  and  by  its  hold  upon 
the  thyroid  cartilage,  it  commands  the  larynx  also,  and  the 
whole  throat. 

The  pharynx  being  surrounded  by  many  irregular  points  of 
bone,  its  circular  fibres  or  constrictors  have  many  irregular  ori- 
gins. The  constrictor  might  fairly  enough  be  explained  as  one 
muscle,  but  the  irregular  origins  split  the  fibres  of  the  muscle, 
and  give  occasion  of  dividing  the  constrictor  into  distinct 
parts  ; for  one  bundle  arising  from  the  occipital  bone  and  os 
petrosum  from  the  tongue,  the  pterygoid  process,  and  the  two 
jaw  bones,  is  distinguished  as  one  muscle,  the  constrictor  su- 
perior.*—-Another  bundle  arising  from  the  os  hyoides,  is 
named  the  constrictor  medius.f  A third  bundle,  the  lowest 
of  the  three,  arising  from  the  thyroid  and  cricoid  cartilages, 
is  named  the  constrictor  inferior.^ 

LIV.  The  gonstrictor  superior,  arising  from  the  basis 
of  the  skull,  from  the  jaws,  from  the  palate,  and  from  the  root 
of  the  tongue,  surroynds  the  upper  part  of  the  pharjmx  ; and 
it  is  not  one  circular  muscle,  but  two  muscles  divided  in  the 
middle  line  behind,  by  a distinct  rapha,  seam,  or  meeting  of 
the  opposite  fibres. 

LV.  The  constrictor  medius  rises  chiefly  from  the  round 
point  in  which  the  os  hyoides  terminates ; it  also  arises  from  the 
cartilage  of  the  os  hyoides,  i.  e.  where  the  horns  are  joined  to 
the  body.  The  tip  of  the  horn  being  the  most  prominent  point, 
and  the  centre  of  this  muscle,  it  goes  upwards  and  downwards, 
so  as  to  have  something  of  a lozenge-like  shape  ; it  lies  over 
the  upper  constrictor  like  a second  layer  ; its  uppermost  peak 
or  pointed  part  touches  the  occipital  bone,  and  its  lower  point 
is  hidden  by  the  next  muscle. 

LVI.  The  constrictor  inferior  arises  partly  from  the 
thyroid,  and  partly  from  the  cricoid  cartilage  ; and  it  again 
goes  also  obliquely,  so  as  to  overlap  or  cover  the  lower  part  of 
the  constrictor  medius.  This,  like  the  other  two  constrictors, 
meets  its  fellow  in  a tendinous  middle  line  ; and  so  the  morsel 
admitted  into  the  pharynx  by  the  dilatation  of  its  arches,  is 
pushed  down  into  the  oesophagus  by  the  forces  of  these  con- 
strictores  pharyngis,  assisted  by  its  styloid  muscles. 

LVII.  The  oesophagus  is  merely  the  continuation  of  the 


* These  good  opportunities  of  names  have  not  been  disregarded : this  muscle 
has  been  named  cephalo-phaslyngeuSj  ptertgo-pharyngeus,  mtlo-pha- 

RYNGEUS,  GLOSSO-PHARYNGEUS. 

f This  one  is  named  hyo-pu  aryngeus,  or  syndesmo-pharyngeus,  from  its 
origin  in  the  cartilage  also  of  the  os  hyoides. 

t This,  of  course,  is  named  thyru-pii aryngeus,  and  crico-  pharyngeus. 
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same  tube.  It  lies  flat  upon  the  back-bone,  and  it  is  covered 
in  its  whole  length  by  a muscular  coat,  which  is  formed,  not 
like  this  of  the  pharynx,  of  circular  fibres,  but  of  fibres  run- 
ning according  to  its  length  chiefly.  And  this  muscle  sur- 
rounding the  membraneous  tube  of  the  oesophagus  like  a 
sheath,  is  named  vaginalis  gulcE. 


MUSCLES  OF  THE  TONGUE. 

The  muscles  of  the  tongue  are  large  bundles  of  flesh  which 
come  from  the  os  hyoides,  the  chin,  and  the  styloid  process. 
Their  thickness  constitutes  the  chief  bulk  of  the  tongue.  Their 
actions  perform  all  its  motions.  The  muscles,  which  I am 
now  to  describe,  form  the  whole  flesh  of  the  tongue,  excepting 
merely  the  thin  membranes  which  cover  the  tongue,  and  give 
it  form,  and  conduct  its  nerves  to  the  papill  t or  feeling  points. 

LVIII.  The  first  muscle  of  the  tongue  is  the  stylo-glossus, 
which  arises  from  the  styloid  process,  goes  obliquely  down- 
wards and  forwards  ; it  touches  the  tongue  a little  before  die 
angle  of  the  tongue  ; it  makes  part  of  the  flesh  at  the  side  of 
the  tongue,  expanding  into  its  substance  in  somewhat  of  a ra- 
diated form  ; its  office  is  to  pull  the  tongue  backwards  into  the 
mouth. 

LIX.  The  hyo-glossus  is  a comprehensive  name  for  all 
those  muscles  which  arise  trom  the  os  hyoides.  The  muscles 
from  the  os  hyoides  go  off  in  three  fasciculi,  and  were  once 
reckoned  as  distinct  muscles.  That  portion  which  arises 
from  the  basis  of  the  os  hyoides,.  was  called  basio-glossus  ; 
that  which  arises  from  the  cartilaginous  joining  of  the  body  and 
horn,  was  called  chondro-glossus  ; and  that  which  arises 
from  the  horn  itself,  was  named  cerato-glossus  ; or  the  terms 
were  all  bundled  together  into  the  perplexed  names  of  basio- 
chondro-cerato-glossus. 

The  hyo-glossus,  then,  is  all  that  muscular  flesh  which  arises 
from  the  whole  length  ol  the  os  hyoides  ; and  which,  by  the 
changing  form  of  the  bone  in  its  basis,  cartilage  and  horn,  has 
slight  marks  of  division,  but  w hich  lies  all  in  one  plain,  and 
need  not  have  distinct  names. 

LX.  The  gfnio-glossus  arises  from  the  rough  tubercle 
behind  the  symphysis  of  the  chin.  It  has  a very  narrow'  or 
pointed  origin  ; it  spreads  out  fan-like,  as  it  goes  towards  the 
tongue  ; and  it  spreads  with  radii,  both  forwards  and  back- 
wards, making  the  chief  part  of  the  substance  of  the  tongue. 

LXI.  The  lingualis  is  an  irregular  bundle  of  fibres  which 
runs  according  to  the  length  of  the  tongue  : it  lies  betwixt  the 
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Stylo-glossus  and  the  genio-glossus  ; and  as  it  is  in  the  centre, 
and  unconnected  with  any  bofte,  it  is  named  lingualis,  as  aris- 
ing in  the  tongue  itself. 

The  genio-glossi  muscles  form  by  far  the  larger  part  of  the 
tongue,  and  lie  in  the  very  centre.  They  go  through  the  whole 
length,  i.  e.  from  the  root  to  the  tip  of  the  tongue  ; and  from 
the  radiated  form  of  their  fibres,  they  perform  every  possible 
motion  ; whence  this  was  named  by  Winslow,  musculus  po- 
lychrestus,  for  its  rays  proceed  from  one  point  or  centre,  and 
those  which  go  to  the  point  of  the  tongue  pull  the  tongue  back- 
wards into  the  mouth  ; those  which  go  backwards,  thrust  the 
tongue  out  of  the  mouth ; the  middle  fibres  acting,  make  the 
back  of  the  tongue  hollow,  while  the  tip  and  the  root  of  the 
tongue  both  rise. 

The  hyo-glossi  muscles  lie  on  either  side  of  the  genio-hyoi- 
dtei,  and  make  up  the  sides  of  the  tongue  ; and  their  chief  ac- 
tion would  seem  to  be  this,  that  the  hyo-glossus  muscle  of 
either  side  acting,  the  edges  of  the  tongue  would  be  pulled 
downwards,  and  the  back  rounded ; the  opposite  of  which 
motion  is  the  genio-hyoidsei  acting,  by  which  the  middle  of 
the  tongue  is  made  into  a groove  ; the  edges  rising,  and  the 
centre  being  depressed.  Lastly,  the  stylo-glossus  is  plainly  in- 
tended for  drawing  the  tongue  deep  into  the  mouth,  particu- 
larly affecting  the  point  of  the  tongue. 


CHAP.  III. 

OF  THE  MUSCLES  OF  THE  ARM. 


INCLUDING  THE  MUSCLES  OF  THE  SCAPULA,  ARM,  FORE-ARM, 

and  hand. 


MUSCLES  OF  THE  SCAPULA. 

The  great  peculiarity  of  the  arm  is  the  manner  of  its  con- 
nection with  the  breast  ; to  which  it  is  fixed  by  no  ligaments, 
nor  joined  to  no  bone,  but  is  at  once  both  fixed  and  moved  bv 
its  strong  and  numerous  muscles,  which  are  indeed  its  only  iC 
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gaments.  Though  it  were  perhaps  more  regular  to  describe 
first  the  muscles  of  the  trunk,  it  will  be  more  easy  and  natural 
to  describe  first  the  broad  muscles  belonging  to  the  scapula,; 
which  cover  almost  the  whole  trunk,  and  hide  its  proper  mus- 
cles, viz.  those  which  move  the  ribs  and  spine.  For  the  mus- 
cles which  move  the  scapula  lie  upon  the  trunk  ; those  which 
move  the  arm  lie  upon  the  scapula ; those  which  move  the 
fore-arm  lie  upon  the  arm  ; and  those  for  moving  the  hand 
and  fingers  lie  upon  the  fore-arm.  The  leg  requires  but  one 
chief  motion,  viz.  backwards  and  forwards,  flexion  and  exten- 
sion : it  has  no  other  motions  than  those  of  the  thigh  and  of  the 
knee.  But  the  arm  requires  an  easy  and  circular  motion ; and 
its  joints  are  multiplied  ; for  it  has  the  wrist  turning  round  ; it 
has  the  elbow  for  hinge-like  motions ; it  has  the  shoulder- 
joint,  upon  which  the  arm  rolls  ; and  to  assist  all  these,  the 
scapula,  which  is  the  centre  of  all  these  motions,  is  itself 
moveable  ; after  a certain  point  of  elevation  all  the  motion  in 
raising  the  arm  is  performed,  not  by  the  motions  of  the 
shoulder-bone  upon  the  scapula,  but  by  the  scapula  upon  the 
trunk.  For  whenever  the  shoulder-bone  rises  to  the  horizon- 
tal direction,  it  is  checked  by  the  acromion,  which  hangs  over 
it ; and  if  the  arm  is  to  be  raised  higher  still,  the  scapula  must 
roll ; for  it  turns  as  if  upon  an  axis  passed  through  it,  and  in 
turning  it  glides  upon  those  muscles,  which  are  like  a cushion 
betwixt  it  and  the  trunk. 

The  muscles  which  move  the  scapula  come  from  the  breast 
to  move  it  forwards  ; from  the  neck,  to  move  it  upwards  ; 
from  the  spines  of  the  vertebrae,  to  move  it  backwards  ; and 
from  the  side,  that  is,  from  the  ribs,  to  move  it  downwards. 

LXII.  The  trapezius  is  named  from  its  lozenge  form  ; or 
is  often  named  cucularis,  from  its  resembling  the  Monk’s 
cowl ; hanging  back  upon  the  neck.  It  is  one  of  the  most 
beautiful  muscles  in  the  body ; and  the  two  muscles  together 
cover  all  the  shoulders  and  neck,  with  a lozenge-like  form, 
with  neat  and  sharp  points,  extending  from  the  tip  of  one 
shoulder  to  the  tip  of  the  other,  and  from  the  nape  of  the  neck 
quite  down  to  the  loins.  It  arises  first  by  a strong  tendon  from 
the  most  pointed  part  of  the  occipital  bone,  and  along  the 
transverse  spine  quite  to  the  mastoid  process  ; from  this  point 
all  down  the  neck  it  has  no  hold  of  the  vertebrae,  but  arises 
from  its  fellow  in  a strong  tendon,  which,  extending  like  a 
bow-string  down  the  neck,  over  the  arch  of  the  neck,  and  not 
touching  the  vertebra  till  it  comes  down  to  the  top  of  the  back, 
is  named  ligamentum  nuch£.  The  tendon  begins  again  to 
take  hold  of  the  spines  of  the  two  last  vertebra  of  the  neck, 
and  arises  from  all  the  spinous  processes  of  the  back  down- 
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Wards  ; from  this  long  origin,  its  fibres  converge,  as  it  were, 
into  one  point,  the  tip  ot  the  shoulder  : it  also  comes  a little 
forward  over  the  side  of  the  neck. 

It  is  implanted  into  one  third  of  the  clavicle  nearest  the 
shoulder  ; into  the  tip  of  the  acromion  ; into  the  whole  length 
of  the  spine,  from  which  the  acromion  rises.  And  its  fibres, 
arising  from  along  the  neck  and  back,  and  converging  almost 
into  a point,  must  have  various  effects,  according  to  the  dif- 
ferent fibres  which  act : for  those  which  come  downwards 
must  raise  the  scapula  ; those  which  come  from  the  middle  of 
the  back  must  carry  it  directly  backwards  ; those  which  come 
from  the  lower  part  of  the  back  must  depress  it;  and  those 
different  fibres  acting  in  succession,  must  make  the  scapula 
roll.  The  trapezius  is  chiefly  a muscle  of  the  scapula,  but  it 
must  be  also  occasionally  a muscle  of  the  head,  pulling  the 
head  backwards,  and  bending  the  neck. 

Three  other  muscles  which  raise  the  scapula,  or  carry^it 
backwards  ; lie  so  much  in  the  same  plane,  and  are  so  little 
divided  from  each  other,  that  they  might  almost  be  reckoned 
different  portions  of  the  same. 

LXIII.  Levator  scapula,  named  also  levator  pro- 
prius  angularis,  is  a small  thin  slip  of  flesh,  which  arises 
from  the  four  or  five  uppermost  vertebrae  of  the  neck,  at  then- 
transverse  processes,  by  three  or  four,  and  sometimes  five, 
distinct  heads.  The  heads  join  to  form  a thin  and  flat  stripe 
of  muscle,  about  three  inches  in  breadth,  which  is  fixed  by  a 
flat  thin  tendon  to  the  upper  corner  of  the  scapula,  to  pull  it 
upwards,  as  in  shrugging  the  shoulders ; whence  it  is  named 

MUSGULUS  PATIENTI/E. 

LXIV.  and  LXV.  The  rhomboid  muscle  stretches  flat, 
neat,  and  of  a square  form,  betwixt  the  spine  and  the  whole 
line  of  the  base  of  the  scapula.  One  part  arises  from  the 
three  lower  spinous  processes  of  the  neck,  and  is  implanted 
into  the  base  of  the  scapula  at  its  upper  part  : then  another 
portion  arises  from  the  spinous  processes  of  the  first  four  verte- 
brae of  the  back  ; runs  exactly  in  the  same  plane  with  the 
other  into  the  base  of  the  scapula  at  its  lower  part : the  part 
arising  from  the  three  vertebrae  of  the  neck  is  slightly  divided 
from  that  which  arises  from  the  four  vertebrae  of  the  back, 
though  not  distinctly,  and  often  not  at  all.  I would  reckon 
this  but  one  muscle,  but  it  has  been  commonly  distinguished 
into  (LXIV.)  the  rhomboides  minor,  the  uppermost  portion, 
and  (LXV.)  the  rhomboides  major,  the  lower  portion. 
These  are  seen  after  raising  the  trapezius  ; and  the  uses  of  the 
trapezius,  levator  scapulae,  and  rhomboides,  are  to  raise  the 
scapula,  or  to  carry  it  backwards.  The  muscles  which  move 
Vol.  L T 
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the  scapula  downwards  and  forwards,  viz.  the  pccloralis  minor 
and  the  serratus  major  anticus,  lie  upon  the  forepart  of  the 
breast. 

LXVI.  The  serratus  major  anticus  lies  upon  the  side  of 
the  chest  arising  from  the  ribs ; and  as  the  ribs  have  interstices 
betwixt  them,  every  muscle  arising  from  the  ribs  arises  by 
distinct  portions  from  each  rib.  All  such  distinct  and  pointed 
slips  are  named  digitations,  tongues,  or  serra,  from  their  re- 
sembling the  teeth  of  a saw ; and  every  muscle  arising  from 
the  ribs  must  be  a serrated  muscle.  The  serratus  major 
anticus  is  that  great  and  broad  muscle,  the  chief  part  of  which 
lies  under  the  scapula  ; and  nothing  of  which  is  seen  but  the 
fleshy  tongues,  by  which  it  arises  from  the  sides  of  the  ribs. 
It  is  all  fleshy,  and  is  of  a considerable  breadth  and  strength  : it 
arises  from  all  the  true  ribs,  except  the  first,  and  from  three  of 
the  false  ribs  : its  indigitations,  of  course,  spread  all  over  the 
side  of  the  thorax  like  a fan  : its  upper  indigitations  lie  under 
the  pectoralis  major,  and  its  lower  indigitations  are  mixed 
with  the  beginning  of  the  abdominal  muscles  : its  middle  in- 
digitations are  seen  spreading  upon  the  sides  of  the  thorax  : it 
lies  thick  and  fleshy  under  the  scapula,  and  is  a part  of  that 
cushion  on  which  the  scapula  glides  : its  fibres  converge  to- 
wards a narrower  insertion  ; and  the  muscle  ends  thick  and 
fleshy  in  the  whole  length  of  that  line  which  we  call  the  basis 
of  the  scapula,  and  is,  as  it  were,  folded  round  it : so  that  this 
muscle,  which  comes  from  before,  is  implanted  along  with  the 
rhomboides,  which  comes  from  behind. 

Perhaps,  in  difficult  breathing,  the  shoulder  blade  being  rais- 
ed and  fixed  by  its  own  muscles,  the  serratus  major  may  assist 
in  heaving  up  the  ribs  : but  its  chief  operation  is  upon  the  sca- 
pula ; for  when  the  whole  acts,  it  pulls  the  scapula  downwards 
and  forwards  : when  only  the  lower  portions  act,  it  pulls  the 
lower  angle  of  the  scapula  forwards,  by  which  the  scapula 
rolls,  and  the  tip  of  the  shoulder  is  raised  ; when  the  upper 
part  acts  in  conjunction  with  the  little  pectoral  muscle,  the  tip 
of  the  shoulder  is  fixed  and  pulled  downwards  towards  the 
chest,  and  the  lower  corner  of  the  scapula  rolls  backwards. 

LXVII.  The  pectoralis  minor  lies  under  the  pectoralis 
major,  close  upon  the  ribs ; and  as  it  arises  from  the  third, 
fourth,  and  fifth  ribs,  it  also  is  a serrated  muscle,  and  was  nam- 
ed serratus  minor  anticus  : its  three  digitations  are  very  thick 
and  fleshy  ; thev  soon  converge  so  as  to  lorm  a small,  but  thick 
and  fleshy  muscle,  which,  terminating  in  a point,  is  inserted 
into  the  very  apex  of  the  coracoid  process  : by  pulling  the  cora  - 
coid  process  forwards  and  downwards,  it  will  roll  the  scapula. 

LXVIII.  The  subclavian  muscle'  is  another  concealed 
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muscle  of  the  scapula;  for  the  clavicle  is  just  the  hinge  upon 
which  the  scapula  moves,  and  the  subclavian  muscle  arises  dv 
a flat  tendon  from  the  cartilage  of  the  first  rib  : it  becomes  flat 
and  fleshy,  and  lies  along  betwixt  the  clavicle  and  the  first  rib  ; 
it  arises  at  a single  point  of  the  rib,  flat  and  tendinous  ; but  it  is 
inserted  into  a great  length  of  the  clavicle,  beginning  about  one 
inch  from  the  sternum,  and  being  inserted  all  along  the  clavicle, 
quite  out  to  where  it  is  joined  to  the  acromion  process.  Its 
chief  use  (since  the  rib  is  immoveable)  must  surely  be  to  pull 
#the  clavicle,  and  consequently  the  shoulder,  downwards,  and 
so  to  fix  them. 

Many  have  affected  to  find  other  muscles  of  respiration  than 
those  which  directly  belong  to  the  ribs.  Among  these  are 
reckoned  the  serratus  major,  the  pectoralis  minor,  &c.  ; but 
there  is  much  reason  to  doubt  whether  any  muscles  can  have 
much  effect  which  do  not  belong  properly  to  the  ribs  : and  it  is 
manifest,  that  the  subclavian  can  have  none,  since  the  first  rib 
is  quite  rigid,  has  so  little  length  of  cartilage  that  it  cannot  bend 
nor  move. 

The  scapula  is  thus  moved  in  every  possible  direction  ; up- 
wards, by  the  levator  and  the  trapezius  ; backwards,  by  the 
rhomboides,  assisted  by  other  orders  of  the  trapezius  ; down- 
wards and  backwards,  by  the  lowest  order  of  fibres  in  the  tra- 
pezius ; downwards  and  forwards,  by  the  serratus  major  anti- 
cus  ; directly  downwards,  by  the  serratus,  balanced  by  the  tra- 
pezius, and  assisted  by  the  subclavius  : and  directly  forwards, 
by  the  pectoralis  minor. 

MUSCLES  OF  THE  ARM. 

VIZ.  THOSE  MOVING  THE  OS  HUMERI,  OR  ARM  BONE. 

LXIX.  The  pectoralis  major  is  a large  thick  and  fleshy 
snuscle  which  covers  all  the  breast.  It  arises  from  two-thirds 
of  the  clavicle  next  the  sternum  ; from  all  the  edges  of  the 
sternum  ; the  cartilaginous  endings  of  the  fifth  and  sixth  ribs. 
Where  it  arises  from  the  sternum,  it  is  tendinous,  and  the  fibres 
from  the  opposite  muscles  cross  and  mix,  so  as  to  make  a sort 
of  fascia  covering  the  bone.  It  is  fleshy  where  it  arises  from 
the  ribs,  and  there  it  mixes  with  the  external  abdominal  mus- 
cle. The  fibres  approach  each  other  till  they  form  a flat  ten- 
don about  an  inch  in  breadth  ; and  as  the  fibres  approach  each 
other,  they  cross  in  such  a way,  that  the  lower  edge  of  the  muscle 
forms  the  upper  edge  of  the  tendon,  which  is  still  flat,  but  twis- 
ted : its  implantation  is  into  the  edge,  if  I raav  call  it  so,  of  the 
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groove  or  rut  which  is  in  the  shoulder  bone  for  receiving  the 
biceps  tendon.  That  part  which  arises  from  the  clavicle  is  a 
little  separated  from  that  which  arises  from  the  sternum  ; a 
fatty  line  makes  the  distinction  ; and  they  are  sometimes  des- 
cribed as  two  parts  : it  is  those  two  bundles  chiefly  which  cross 
each  other  to  make  the  plaited  appearance.  The  pectoralis, 
apiong  others,  has  been  made  a muscle  of  respiration.* 

LXX.  The  latissimus  dorsi  is  the  broadest,  not  only  of 
the  back,  but  perhaps  of  the  whole  body.  It  is  a beautiful  mus- 
cle, covering  all  the  lower  part  of  the  back  and  loins,  and  reach- 
ing to  the  arm,  to  be  the  antagonist  to  the  pectoral  muscle.  It 
arises  by  a broad,  flat,  and  glistening  tendon,  which  covers  all 
the  loins,  and  which  is  in  some  degree  the  root  of  other  mus- 
cles, especially  of  the  longissimus  dorsi.  This  broad  silvery 
tendon,  begins  exactly  in  the  middle  of  the  back  ; it  arises  from 
the  lower  vertebrae  of  the  loins,  from  the  spines  and  knobs  of 
the  back  of  the  sacrum,  and  from  the  back  part  of  the  circle  of 
the  os  ilium  : this  last  is  the  only  part  that  is  fleshy.  The  flat 
tendon  gradually  passes  into  a flat  and  regular  muscle,  which 
wraps  round  the  side  of  the  body  ; and  as  it  lies  over  the  cor- 
ner of  the  scapula,  it  receives  a small  fleshy  bundle  from  it;  and 
as  it  passes  over  the  lower  ribs,  it  has  some  tendinous  slips  sent 
into  it,  by  which  it  is  attached  to  the  ribs.  Its  fibres  converge  : 
for  the  lower  ones  ascend  ; the  upper  ones  go  directly  across. 
And  these  different  orders,  not  only  meet  to  form  its  flat  tendon, 
but  they  cross  each  other,  like  those  of  the  pectoral  muscle. 
Here  also  the  tendon  is  twisted,  and  the  upper  edge  of  the 
muscle  forms  the  lower  edge  of  the  flat  tendon  ; which  passing 
into  the  axilla,  turns  under  the  arm  bone,  and  is  implanted  into 
it,  on  the  inner  edge  of  the  bicipital  groove.  So  the  tendons 
of  the  pectoralis  and  latissimus  meet  each  other  ; they  in  fact 
join  face  to  face,  as  if  the  one  tendon  ended  directly  in  the 
other  ; and  both  united  make  a sort  of  lining  for  the  groove, 
or  a tendinous  sheath  for  the  long  tendon  of  the  biceps  to, 
run  in. 

These  two  muscles  form  the  axilla  or  arm-pit ; and  although 
each  has  its  peculiar  offices,  their  chief  operation  is  when  they 
coincide  in  one  action  ; and  that  action  is  exceedingly  power- 
ful, both  by  the  great  strength  of  either  muscle,  and  by  their 

* Haller  tells  us,  that  when  at  any  time,  he  had  rheumatism  in  this  muscle,  his 
breathing  was  checked  ; and  when  he  had  difficult  breathing,  he  found  great  relief 
by  fixing  the  hands,  raising  the  shoulders,  and  acting  with  the  pectoral  muscles. 
It  seems  confirmed  by  these  facts,  that  asthmatics  take  this  posture  ; women  in  la- 
bour fix  their  arms,  by  resting  upon  the  arms  of  their  chair  ; thosfi  who  play  on 
wind  instruments  raise  the  shoulders  in  straining,  &c. 
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being  implanted  into  the  arm  bone  four  inches  below  the  heads 
The  pectoralis  major  is  for  pulling  the  arm  forwards,  as  in  lay- 
ing the  arms  across  the  breast,  or  in  carrying  loads  in  the  arms  : 
and  it  forms  the  border  of  the  axilla  before.  The  latissimus 
dorsi  has  a wider  range  : when  the  arm  is  raised,  it  brings  it 
downwards,  as  in  striking  with  a hammer  5 or  downwards  and 
backwards,  as  in  striking  with  the  elbow  ; or  in  rolling  the  arm 
inwards  and  backwards,  as  in  turning  the  palm  of  the  hand  be- 
hind the  back  ; whence  it  has  the  obscene  name  of  musculus 
scalptor  ani,  or  tersor  ani  ; and  it  forms  the  back  edge 
of  the  axilla.  The  edges  of  these  two  muscles  receive  the 
pressure  of  crutches,  and  defend  the  vessels  and  nerves  : when 
both  muscles  act,  the  arm  is  pressed  directly  downwards,  as  in 
rising  from  our  seat,  or  in  holding  a bundle  under  the  arm  ; or 
when  the  arm  is  fixed,  these  muscles  raise  the  body,  as  in  the 
example  just  mentioned  of  rising  from  our  seat,  or  in  walk- 
ing with  a short  stick,  or  in  raising  ourselves  by  our  hands 
over  a high  beam. 

LXXI.  The  deltoides  is  the  first  of  those  muscles  which 
arise  from  the  scapula  to  be  inserted  into  the  shoulder-bone. 
It  is  named  deltoid  muscle,  from  its  resembling  the  letter  A of 
the  Greeks  ; it  is  thick  and  fleshy,  and  covers  the  top  of  the 
shoulder,  filling  up  the  space  betwixt  the  acromion  process  and 
the  shoulder-bone.  It  arises  from  all  that  part  of  the  clavicle 
which  is  not  occupied  by  the  pectoralis  muscle,  and  is  separat- 
ed from  it  only  by  a fatty  line  : it  arises  again  in  another  bun- 
dle, from  the  point  of  the  acromion  process  ; and  this  middle 
bundle  is  also  insulated  by  a fatty  line  on  either  side  of  it : the 
third  bundle  arises  from  the  spine  of  the  scapula,  behind  the 
acromion  process.  And  thus  the  muscle  has  three  converging- 
heads,  viz.  3 head  from  the  outer  end  of  the  clavicle  ; a head 
from  the  acromion  or  tip  of  the  shoulder ; a head  from  the  ridge 
of  the  spine ; each  divided  from  the  other  by  a fatty  line.* 
These  heads  or  bundles  of  fibres,  meeting  about  one  third 
down  the  humerus,  form  a short,  flat  and  strong  tendon, 
which  grasps,  or  almost  surrounds  the  shoulder-bone. 

These  three  distinct  heads  must  be  observed  in  speaking  of 
the  use  of  the  muscle  ; for  though  the  chief  use  of  the  muscle 
be  to  raise  the  arm,  this  is  not  the  use  of  it  in  all  circumstances. 
For  the  outer  and  inner  heads,  lying  by  the  side  of  the  shoulder- 
bone,  and  below  the  joint,  do,  when  the  arm  is  lying  flat  by  the 
side,  assist  the  pectoral  and  latissimus  dorsi  muscles  in  draw- 

* Albinus  has  distinguished  it  into  seven  fasciculi  or  bundles ; a very  superflu» 
pits  accuracy. 
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ing  it  close  to  the  side  ; but  when  the  middle  bundle  raises  the 
arm,  in  proportion  as  it  raises  the  arm  it  loses  of  its  power ; and 
in  proportion  as  it  loses  of  its  power,  the  side  portions,  having 
come  into  a new  direction,  begin  to  help  : nay,  when  the  arm 
is  raised  to  a certain  point,  more  power  still  is  required,  and 
the  clavicular  part  of  the  pectoral  muscle  also  comes  to  assist. 
It  is  in  this  succession  that  the  several  bundles  of  fibres  act ; for 
if  they  began  all  at  once  to  act,  the  arm  should  rather  be  bound 
down  by  the  lateral  portions  than  raised  by  the  middle  one. 

LXXII.  Coraco  brachialis. — The  coraco  brachialis,  so 
named  from  its  origin  and  insertion,  is  a long  and  rather  slen- 
der muscle. 

It  arises  from  the  coracoid  process  of  the  scapula,  along  with 
the  short  head  of  the  biceps  muscle  ; and  it  is  closely  connected 
with  this  head  almost  in  its  whole  length  : it  is  small  at  its  be- 
ginning; it  grows  gradually  thicker  as  it  descends  ; it  is  all 
fleshy,  and  is  inserted  by  a very  short  tendon  into  the  os  hu- 
meri, nearly  about  its  middle,  betwixt  the  brachialis  and  the 
third  head  of  the  triceps.  It  is  perforated  by  the  musculo- 
cutaneous nerve.  This  was  observed  by  Casserius,  an  Italian 
anatomist;  and  the  muscle  is  often  named  musculus  perfo- 
rates C ASSERII. 

Its  action  is  very  simple,  to  raise  the  arm  obliquely  forwards 
and  upwards,  and  consequently  to  give  a degree  of  rotation. 
It  will  also  have  a chief  effect  in  pulling  the  arm  towards  the 
side. 

LXXIII.  The  supra  spinatus,  is  so  named  from  its  occu- 
pying the  hollow  of  the  scapula  above  the  spine. 

It  arises  from  the  back  of  the  scapula,  from  the  spine,  and 
from  the  edge  or  costa ; it  is  exceedingly  thick  and  fleshy,  fill- 
ing up  all  the  hollow ; and  it  is  firmly  inclosed  in  this  triangu- 
lar hollow  by  a strong  tendinous  expansion,  which  passes  from 
the  edge  of  the  scapula  to  the  ridge  of  the  spine.  It  is  conse- 
quently a muscle  of  a triangular  figure,  thick  and  strong  ; it 
passes  under  the  acromion,  and  degenerates  into  a tendon 
there  ; and  going  under  the  acromion  as  under  an  arch,  and 
over  the  ball  of  the  humerus,  it  adheres  to  the  capsule  of  the 
shoulder-joint,  and  is  at  last  implanted  by  a broad,  strong  ten- 
don into  the  great  tuberosity  on  the  head  of  the  bone. 

It  is  evidently  designed  for  raising  the  humerus  directly  up- 
wards ; and  by  its  attachment  to  the  capsule,  the  capsule  is 
drawn  up  when  the  arm  is  raised  ; so  that,  though  lax,  it  can- 
not be  catched  in  the  joint.  It  performs  exactly  the  same  mo- 
tion with  the  middle  part  of  the  deltoides,  lies  in  the  same 
direction  with  if,  and  assists  it. 
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LXXIV.  Infra  spinatus,  is  like  the  former,  in  all  res- 
pects, of  the  same  use,  and  assists  it. 

This  also  is  of  a triangular  shape,  and  is  fully  one  half  larger 
than  the  supra  spinatus  ; and  as  the  supra  spinatus  arises  from 
all  the  triangular  cavity  above  the  spine,  this  arises  from  all 
the  triangular  cavity  below  it. 

It  arises  fleshy  from  all  the  back  of  the  scapula  below  the 
spine  itself,  and  from  all  the  base  of  the  scapula  below  the  be- 
ginning of  the  spine,  and  also  from  the  lower  margin  of  the 
scapula.  It  is  very  thick  and  strong,  filling  up  the  triangular 
cavity  entirely ; and  it  is  closed  in  like  the  former  by  a strong 
tendinous  expansion ; it  begins  to  grow  tendinous  about  its 
middle,  but  it  continues  also  fleshy  till  it  passes  over  the  socket 
of  the  shoulder-joint.  It  also  is  connected  with  the  capsular 
ligament ; is  inserted  into  the  same  tuberosity  with  the  former  ; 
.and  has  exactly  the  same  uses,  viz.  preventing  the  capsule  from 
being  catched  in  the  joint,  and  raising  the  arm  upwards,  and 
inclining  it  a little  outwards  by  a slight  degree  of  rotation. — 
And  I do  believe  that  one  great  use  of  these  two  muscles  is, 
when  the  arm  is  much  extended  backwards,  to  prevent  the 
head  of  the  humerus  from  starting  out  of  its  superficial  socket. 

LXXV.  The  teres  minor  is  a third  muscle  which  co-ope- 
rates with  these.  This  and  another  are  named  teres  from  their 
appearance,  not  from  their  shape  ; for  they  seem  round  when, 
superficially  dissected,  because  then  their  edges  only  are  seen  ; 
but  when  fully  dissected  from  the  other  muscles,  they  are  quite 
flat.  The  teres  minor  is  along,  small,  fleshy  muscle ; it  arises 
from  the  angle,  and  all  the  lower  edge  of  the  scapula : it  is  like 
the  infra  spinatus  ; it  becomes  early  tendinous,  but  the  tendon 
is  accompanied  with  fleshy  fibres  from  below  ; its  flat  tendon, 
in  passing  over  the  joint,  is  attached  to  the  capsule,  and  is  finally 
inserted  into  the  great  tuberosity  of  the  shoulder-bone,  so  that 
it  must  hays  exactly  the  same  uses  as  the  two  former  muscles. 
It  is  separated  from  the  infra  spinatus  by  that  tendinous  ex- 
pansion with  which  the  latter  is  covered;  it  looks  like  a part 
of  the  same  muscle  in  its  origin,  where  it  lies  upon  the  scapu- 
la ; but  is  very  distinct  in  its  tendon.  The  supra  spinatus,  in- 
fra spinatus,  and  teres  minor,  raise  the  arm. 

LXXVI.  The  teres  major,  is  in  shape  like  the  former, 
lies  lower  upon  the  edge  of  the  scapula  than  the  teres  minor, 
and  is  thicker  and  longer  than  it. 

It  arises  chiefly  from  the  angle  of  the  scapula  ; partly  from 
the  lower  edge  of  the  scapula  at  its  back  part  ; it  is  connected 
with  the  teres  minor  and  infra  spinatus.  It  is  a large,  thick 
and  flat  muscle,  and  forms  a fiat,  strong  tendon,  which  passes 
under  the  long  head  of  the  triceps.  It  passes  under  the  os  hu- 
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meri ; turns  round  it,  and  is  inserted  into  the  ridge,  on  the' In- 
ner side  of  the  groove,  and  gives  some  tendinous  fibres  to  line 
the  groove.  In  short,  it  accompanies  the  tendon  of  the  latis- 
simus dorsi,  is  inserted  along  with  it,  and  may  be  considered 
as  the  congener  of  the  latissimus  dorsi ; and  the  two  tendons  are 
inclosed  in  one  common  capsule  or  sheath  of  cellular  substance. 

Its  use,  then,  is  evidently  to  draw  the  humerus  downwards 
and  backwards,  and  to  perform  the  same  rotation  of  the  arms 
which  the  latissimus  dorsi  does. 

LXXVII.  The  subscapularis  lines  all  the  concavity  of 
the  scapula  like  a cushion.  It  is  like  the  surface  of  the  scapula 
on  which  it  lies,  of  a triangular  shape  ; and  from  the  conver- 
gence of  all  the  fibres,  it  is  completely  radiated  or  fan-like  ; it 
is  very  fleshy,  thick  and  strong.  The  radii  are  each  minutely 
described  by  Albinus  ; but  Sabbattier  says,  with  good  sense, 
that  he  cannot  distinguish  them  so  as  to  describe  them  accu- 
rately ; and  he  might  have  added,  that  there  was  not  the  sha- 
dow of  a motive  for  wasting  time  in  so  trivial  an  employment 
as  counting  the  bundles. 

It  arises  from  the  two  edges,  the  base,  and  all  the  internal 
surface  of  the  scapula.  And  indeed  it  is  to  favour  this  origin 
that  the  inner  surface  of  the  scapula  is  full  of  little  risings  and 
hollows,  to  every  one  of  which  the  muscle  adheres  closely. 
Just  under  the  coracoid  process  is  the  only  part  from  whence 
it  does  not  arise.  That  little  space  is  filled  up  with  cellular 
substance. 

Its  alternately  tendinous  and  fleshy  fibres  are  so  rooted  in 
the  scapula,  and  so  attached  to  its  risings  and  depressions,  that 
it  is  difficultly  cleaned  away  from  the  bone. 

The  tendon  and  upper  edge  of  the  muscle  is  almost  continu- 
ous with  the  supra  spinatus  : but  from  the  manner  of  its  inser- 
tion, its  effect  is  very  opposite  from  that  of  the  supra  spinatus  ; 
for  it  goes  round  the  os  humeri  to  its  insertion,  and  it  is  fixed 
to  the  lesser  tuberosity  ; therefore  it  both  pulls  the  arm  back- 
wards and  downwards,  and  performs  the  rotation  like  the  teres 
major  and  latissimus  dorsi.  It  is  also  like  all  the  other  ten- 
dons, attached  to  the  capsule,  so  as  to  prevent  its  being  catch- 
cd  ; and  it  is  particularly  useful  by  strengthening  the  shoul- 
der-joint. 

OF  THE  MOTIONS  OF  THE  HUMERUS. 

Having  thus  described  all  the  muscles  which  move  this 
bone,  I shall  review  the  order  in  which  they  are  arranged,  and 
mark  their  places  and  effects. 
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i’o  distinguish  clearly  the  function  of  each  muscle,  We  have 
but  to  mark  the  point  to  which  it  is  attached. 

1.  Xhose  implanted  above  the  head  of  the  bone  must  raise 
the  arm.  Now  the  supra  spinatus,  infra  spinatus,  and  teres 
minor,  are  implanted  into  the  great  tubercle,  and  raise  the 
arm  ; and  the  deltoides  is  implanted  in  the  same  direction, 
and  still  lower,  so  that  it  performs  the  same  action  with  a still 
greater  degree  of  power. 

2.  There  is  implanted  into  the  opposite,  or  lower  part  of 

the  head,  the  subscapularis,  which,  of  course,  draws  the  arm 
direcdy  downwards  and  backwards.  „ 

3.  There  is  implanted  into  the  outer  edge  of  the  bicipital 
groove  the  pectoralis  major,  and  also  the  coraco-brachialis, 
which  comes  in  the  same  direction  ; and  these  two  pull  the 
arm  inwards  towards  the  side,  or  rather  upwards. 

4.  There  are  inserted  into  the  inside,  or  lower  side  of  the 
groove,  the  latissimus  dorsi  and.teres  major ; both  of  which 
pull  the  arm  directly  backwards!  * As  they  bend  under  the 
arm,  to  reach  their  insertion,  they  also  roll  the  palm  inwards 
and  backwards.  And  it  is  easy  to  observe  in  what  succession 
those  muscles  must  act,  to  describe  the  circular  and  rotatory 
motions  of  the  arm. 

Joints  are  more  strengthened  by  the  origin  and  insertion  of 
muscles  around  them,  than  by  elastic  ligaments  : for  these 
yield  or  tear  ; whereas  the  muscles,  having  a living  power, 
re-act  against  any  separating  force  ; they  contract,  or,  in  other 
words,  they  are  strong  in  proportion  to  the  violence  that  the 
joint  suffers.  Thus,  in  the  shoulder,  the  capsule  is  so  lax, 
that  there  is  a mechanical  contrivance  to  prevent  its  being 
checked  in  the  joint ; and  it  is  moreover  so  wreak,  that  inde- 
pendent of  its  yielding  easily,  it  is  also  very  easily  torn  ; but 
these  muscles  surround  the  joint  so  fairly,  that  their  strength 
and  their  tendinous  insertions  into  the  head  of  the  bone  are 
more  than  a compensation  for  the  looseness  of  its  capsular  liga- 
ment. Were  not  the  muscles  thus  closely  attached,  the 
shoulders  would  be  very  often  displaced,  the  glenoid  cavity  is 
so  superficial,  and  the  bursa  so  lax  : and  surely  it  is  for  some 
such  purpose  that  the  muscles  are  planted  so  closely  round  the 
head  of  the  bone  ; for  when  they  are  implanted  at  a distance 
from  the  centre,  as  one  muscle,  the  deltoid,  is,  or  as  the  biceps 
and  triceps  of  the  arm,  or  as  the  hamstrings,  or  tendo  Achillis 
are,  the  power  is  much  increased.  Here,  in  the  humerus, 
power  is  sacrificed  to  the  firmness  of  the  joint,  and  they  are  all 
implanted  closely  round  the  head  of  the  bone. 

'I  he  joint  is  in  a manner  formed  bv  these  muscles  ; for  the 
supra  spinatus,  infra  spinatus,  teres  major  and  minor,  and  the 
Voj.,  I,  * TJ 
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subscapularis,  surround  the  joint  very  closely  ; cover  the  joint 
with  their  flat  tendons  ; and  so  thicken  the  capsule,  and  in- 
crease its  strength. 

MUSCLES  OF  THE  FORE-ARM. 

The  muscles  of  the  fore-arm  are  only  four ; the  biceps  and 
brachialis  for  bending,  and  the  triceps  and  anconeus  for 
extending. 

LXXVIII.  Biceps  brachii  flexor  is  universally  named' 
biceps,  from  its  having  two  very  distinct  heads.  It  is  an  ex- 
ceedingly thick  and  strong  muscle  ; for  when  it  contracts,  we 
feel  it  almost  like  a hard  firm  ball  upon  the  forepart  of  the 
arm  ; and  at  the  upper  and  most  conspicuous  part  of  this  ball  is 
the  union  of  the  two  heads. 

The  larger  and  thicker  head  arises  from  the  coracoid  pro- 
cess, by  a tendon  which  extends  three  inches  along  the  forepart 
of  the  muscle,  in  the  form  of  an  aponeurosis  ; but  at  the  back 
part  the  tendon  is  short,  and  the  muscle  is  fleshy,  and  is  attached 
there  to  the  fleshy  belly  of  the  coraco-brachialis. 

The  second,  or  long  head,  arises  from  the  edge  of  the 
glenoid  cavity,  at  its  upper  part ; it  is  exceedingly  small  and 
tendinous,  and  this  long  tendon  runs  down  in  its  proper  cavity, 
till,  about  one-third  down  the  arm,  the  two  heads  meet.  And 
though  below  that  it  is  but  one  fleshy  belly,  yet  there,  as  in 
other  muscles,  the  common  division  betwixt  its  two  origins 
may  be  still  observed. 

It  is  earlier  tendinous  at  the  forepart  and  outer  side  ; the 
tendon  there  sends  off  that  aponeurotic  expansion  which  covers 
all  the  fore-arm  below,  and  encloses  its  muscles  as  in  a sheath. 
The  tendon,  at  first  flat  and  large,  becomes  gradually  smaller 
and  rounder  ; it  turns  a little  in  its  descent,  so  as  to  lay  one  flat 
edge  to  the  radius,  and  another  to  the  ulna  ; and  it  is  at  last 
implanted  into  that  round  tubercle  which  is  on  the  forepart  of 
the  radius,  a little  below  its  neck. 

The  great  use  of  the  biceps  is  to  bend  the  fore-arm  ; which 
it  does  with  great  strength.  But  as  it  is  inserted  into  the 
tubercle  of  the  radius,  when  the  arm  and  hand  are  turned 
downwards,  the  biceps,  by  acting,  will  pull  them  upwards,  i. 
e.  it  will  assist  the  supinators.  Since  both  its  heads  are  from 
the  scapula,  it  will  also  occasionally  move  the  humerus,  as 
well  as  the  lore-arm. 

LXXIX.  The  brachialis  internets  lies  immediately  un- 
der the  biceps,  and  is  a very  strong  fleshy  muscle  for  assisting 
the  biceps  in  bending  the  arm.  It  is  called  brachialis  from 
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its  origin  in  the  fore-arm  ; and  internus  from  its  being  within 
the  biceps,  or  rather  from  its  being'  on  the  inner  side  of  the  arm . 

It  arises  from  two-thirds  of  the  os  humeri  at  its  forepart, 
by  a sort  of  forked  head  ; for  it  comes  down  from  each  side  of 
the  deltoid.  It  continues  its  attachment  all  the  way  down  the 
forepart  of  the  humerus  to  within  an  inch  of  the  joint.  It  is 
very  thick,  fleshy,  and  strong  ; it  is  tendinous  for  about  two 
inches  in  its  forepart ; and  is  inserted  by  a flat  strong  tendon 
into  the  coronoid  process  of  the  ulna. 

Other  uses  are  ascribed  to  it,  as  the  lifting  up  the  capsule  to 
prevent  its  being  pinched  ; but  the  chief  use  of  it  is  to  bend  the 
fore-arm.  In  a strong  man,  it  is  exceedingly  thick,  and  its 
edge  projects  from  under  the  edge  of  the  biceps,  and  is  seen  in 
the  lateral  view. 

LXXX.  Triceps  extensor. — Upon  the  back  part  of  the 
arm  three  muscles  are  described  : the  extensor  longus,  the 
extensor  brevis,  and  the  brachialis  externus  ; but  it  is,  in  fact, 
one  three-headed  muscle. 

The  longest  head  of  this  muscle  is  in  the  middle.  It  arises 
by  a flat  tendon  of  one  inch  in  thickness,  from  the  edge  of  the 
scapula  under  the  neck,  and  a little  way  from  the  origin  of  the 
long  head  of  the  biceps  ; and  it  is  under  this  head  that  the 
tendon  of  the  teres  major  passes  to  its  insertion. 

The  second  head  is  on  the  outside  of  the  arm,  next  in  length 
to  this.  It  arises  from  the  arm-bone  under  the  great  tuber, 
and  just  below  the  insertion  of  the  teres  minor.  These  two 
meet  about  the  middle  of  the  humerus. 

The  third,  or  internal  head,  is  the  shortest  of  all.  It  begins 
at  the  inner  side  of  the  humerus,  just  under  the  insertion  of  the 
teres  major  ; and  it  arises  from  the  inner  part  of  the  humerus, 
all  the  way  down,  and  joins  just  where  the  second  head  joins 
(i.  e.  about  the  middle.)  All  these  heads  still  continue  ad- 
hering to  the  humerus  (as  the  brachialis  does  on  the  fore  side,) 
quite  down  to  within  an  inch  of  the  joint ; and  then  a strong 
thick  tendon  is  formed,  by  which  it  is  implanted  strongly  in  the 
projecting  heel  of  the  ulna,  named  olecranon  ; by  which  pro- 
jection it  has  great  power,  and  the  power  is  increased  by  an 
increased  length  in  dogs,  and  other  animals  which  run  or 
bound. 

The  whole  forms  a very  thick  and  powerful  muscle,  which 
covers  and  embraces  all  the  back  part  of  the  arm  ; and  its  use 
is  too  simple  to  admit  of  any  farther  explanation,  than  just  to 
say  that  it  extends  the  hinge -joint  of  the  elbow  with  great  pow- 
er ; and  that  by  its  long  head  it  may  assist  also  to  bend  the 
shoulder  outwards  and  backwards. 

Besides  bones,  there  is  also  another  source  of  attachment  for 
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muscles,  that  is,  the  tendinous  expansions : for  the  expansions , 
which  go  on  the  surface  like  sheaths,  also  dive  betwixt  die 
muscles,  and  form  septa  or  partitions,  from  which  their  fibres 
arise. 

One  tendinous  expansion  begins  from  the  clavicle  and  acro- 
mion process,  or  rather  comes  down  from  the  neck  : it  is  then 
strengthened  by  the  tendon  of  the  deltoid  muscle  ; it  descends, 
covering  all  the  arm  ; and  before  it  goes  down  over  the  fore- 
arm, it  is  again  re-inforced  chiefly  by  the  biceps,  but  also  bv 
the  tendon  of  the  extensor  triceps.  One  remarkable  process 
or  partition  of  this  general  fascia  is  sent  in  from  the  sheath  to 
be  fixed  to  the  outside  of  the  humerus,  all  the  way  down  to  the 
ridge  of  the  outer  condyle.  Another  partition  goes  down,  in 
like  manner,  to  the  inner  condyle,  along  the  ridge  which  leads 
to  it ; then  the  fascia,  taking  a firm  hold  on  the  condyles,  is 
greatly  strengthened  about  the  elbow,  and  goes  over  the  fore- 
arm, inclosing  its  muscles  in  a very  firm  and  close  sheath  ; and 
it  sends  partitions  down  among  the  several  layers  of  muscles 
in  the  fore-arm,  which  gives  each  of  them  a firm  hold. 

LXXXI.  The  anconjEUs  is  a small  triangular  muscle,  plac- 
ed on  the  back  part  of  the  elbow.  It  arises  from  the  ridge  and 
from  the  external  condyle  of  the  humerus,  by  a thick,  strong, 
apd  short  tendon.  From  this  it  becomes  fleshy  ; and  after 
running  about  three  inches  obliquely  backwards,  it  is  inserted 
by  its  oblique  fleshy  fibres  into  the  back  part  or  ridge  of  the 
ulna. 

It  is  manifestly  designed  for  the  extension  of  the  fore-arm, 
and  has  only  that  one  simple  action. 

MUSCLES  OF  THE  RADIUS,  CARPUS,  AND 
FINGERS. 

The  whole  fore-arm  is  covered  with  a mass  of  muscles  of 
great  strength,  and  so  numerous  and  intricate,  with  a catalogue 
of  names  so  difficult,  and  so  distracting,  that  they  should  be 
arranged  and  classed  with  much  care,  explaining  to  the  student 
the  reason  and  value  of  their  names,  and  the  place  and  effec 
of  each  class. 

The  fore-arm  is  covered  with  a fascia  or  strong  tendinous 
tveb,  which,  like  that  which  covers  the  temporal  muscle,  gives 
both  origin  and  strength  to  the  muscles  which  lie  under  it ; 
which  divides  the  several  layers  one  from  another  ; and  helps 
them  in  their  strong  actions,  with  that  kind  of  support  which 
workmen  feel  in  binding  their  arms  with  thongs.  This  fascia 
is  said  to  proceed  from  the  small  tendon  of  the  biceps  muscle, 
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though  that  were  but  a slender  origin  for  so  great  a web  of  ten- 
don, which  not  only  covers  the  surface  of  the  muscles,  but  en- 
ters among  their  layers.  This  fascia  really  begins  in  the  shoul- 
der, and  has  an  addition  and  an  increase  of  strength  from  every 
point  of  bone  ; it  is  assisted  by  each  tendon,  because  the  ten- 
dons and  fascia  are  of  one  nature  over  all  the  body,  and  its 
connection  with  the  tendon  of  the  biceps  is  quite  of  another 
kind  from  that  which  has  been  supposed.  I would  not  allow 
that  the  biceps  tendon  expands  into  the  fascia,  but  rather  that 
the  web  receives  the  biceps  tendon,  wffiich  is  implanted  into  it ; 
and  for  this  wise  purpose,  that  when  the  fore-arm  is  to  strike, 
or  the  hand  to  grasp,  the  biceps  first  moves,  and  by  making  the 
fascia  tense,  prepares  the  fore-arm  lor  those  violent  actions 
which  are  to  ensue.  Thus,  it  may  be  defined  a web  of  thin 
but  strong  tendon,  which  covers  all  the  muscles  of  the  fore- 
arm ; makes  the  surface  before  dissection  firm  and  smooth  ; 
sends  down  partitions,  which  are  fixed  into  the  ridges  of  the 
radius  and  ulna,  enabling  those  bones  to  give  a broader  origin 
to  the  muscles,  establishing  a strong  connection  among  the 
several  layers,  and  making  the  dissection  always  difficult,  and 
never  fair  nor  clean. 

The  motions  to  be  performed  by  the  muscles  which  lie  upon 
the  fore-arm,  are  these  three  ; to  roll  the  hand  ; to  bend  the 
wrist ; to  bend  the  fingers. 

1.  The  turning  of  the  hand,  which  is  performed  by  rolling' 
the  radius  on  the  ulna,  is  named  pronation  and  supination. — ■ 
When  we  turn  the  palm  down,  it  is  said  to  be  prone  ; when  we 
turn  the  palm  upwards,  it  is  supine.  This  is  pronation  and 
supination.  The  muscles  which  perform  these  motions  are 
the  pronators  and  the  supinators  ; and  the  motion  itself  is 
best  exemplified  in  the  turning  of  a key  in  a lock,  or  in  the 
guards  of  fencing,  which  are  formed  by  a continual  play  of 
the  radius  upon  the  ulna,  carrying  the  wrist  round  in  circles. 

2.  The  wrist  is  called  the  carpus,  and  therefore  those  mus- 
cles which  serve  for  bending  or  extending  the  wrist  are  the 
flexors  and  extensors  of  the  carpus. 

3.  The  bending  and  extending  of  the  fingers  cannot  be  mis- 
taken ; and  therefore  the  flexors  and  extensors  of  the  fingers 
need  not  be  explained. 

These  muscles  are  denominated  from  their  uses  chiefly;  but 
if  two  muscles  perform  one  motion,  they  may  be  distinguished 
by  some  accident  of  their  situation  or  form.  And  thus,  if  there 
be  two  benders  of  the  fingers,  one  above  the  other,  they  are 
named  flexor  sublxmis,  and  flexor  profundus,  i.  c.  the 
deep  and  the  superficial  flexors.  If  there  be  two  flexors  of  the 
carpus,  one  is  named  flexor  radialis  c,  Anri,  by  its  running 
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along  the  radius ; the  other  flexor  ulnaris  carpi,  from 
passing  along  in  the  course  of  the  ulna.  And  if  there  be  two 
pronators,  one  may  be  distinguished  as  the  pronator  teres, 
from  its  round  shape,  the  other  as  the  pronator  Quadratus, 
from  its  square  form.  And  this,  I trust,  will  serve  as  a kev 
to  what  is  found  to  be  a source  of  inextricable  confusion. 

It  will  be  easy  to  make  the  origins  and  insertions  of  these 
muscles  still  more  simple  than  their  names  ; for  all  the  mus- 
cles arise  from  two  points,  and  have  but  two  uses.  This  as- 
sertion shall  be  afterwards  qualified,  with  a few  exceptions  ; 
but  at  present  it  shall  stand  for  the  rule  of  our  demonstration  ; 
for  all  the  muscles  arise  from  two  points,  the  external  and  the 
internal  condyle. 

The  internal  condyle  is  the  longer  one,  and  gives  most  pow- 
er ; more  power  is  required  for  bending,  grasping  and  turning 
the  hand  ; therefore  all  the  muscles  which  bend  the  hand,  all 
the  muscles  which  bend  the  fingers,  and  the  pronator,  or  that 
which  turns  the  palm  downwards,  arise  from  the  internal  con- 
dyle. 

The  external  condyle  is  shorter ; it  gives  less  power  ; there 
is  little  resistance  to  the  opening  of  the  hand,  and  little  power 
is  required  in  extending  the  fingers  ; and  so  all  the  muscles 
which  extend  the  wrist  or  the  fingers,  or  roll  the  hand  outwards 
to  turn  it  supine,  arise  from  the  external  condyle. 

So  that  when  we  hear  a pronator  or  a flexor  named,  we  know 
that  the  origin  must  be  the  internal  condyle,  and  the  insertion 
is  expressed  bv  the  name : thus  a pronator  rad i i is  a turner  of 
the  radius,  and  goes  to  the  radius  ; a flexor  carpi  goes  to  the 
wrist ; a flexor  digitorum  goes  to  the  fingers  ; and  a flexor  pol- 
licis  goes  to  the  thumb  : all  the  flexors,  and  all  the  pronators, 
issue  from  that  point  as  from  a centre.  And  again,  when  a 
supinator  or  an  extensor  is  named,  we  know  where  to  look  for 
it ; for  they  also  go  out  from  one  common  point,  the  external 
condyle  ; and  the  supinator  radii  goes  to  the  radius  ; the  ex- 
tensor carpi  goes  to  the  wrist ; the  extensor  pollicis  goes  to  the 
thumb  ; and  the  extensor  indicis  to  the  fore-finger. 


tlexors. 

The  muscles  closing  and  bending  the  hand  arise  from  the 
internal  condyle.  They  are, 

The  pronator  teres  radii,  turning  the  radius. 
Palmaris  longus, 

Flexor  carpi  radialis, 

— ulnaris, 


bending  the  wrist. 
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Flexor  digitorum  sublimis 

-  PROFUNDUS 

—  . LONGUS  POLLIC IS 


IMIS, 9 , 

:us,l 


ending  the 


fingers 
and  thumb. 


And,  lastly,  there  is  the  pronator  quadratus,  which  is 
the  single  muscle  out  of  that  scheme  which  I have  proposed  ; 
lying  flat  upon  the  interosseous  membrane  near  the  wrist. 

LXXXII.  The  pronator  teres  radii  is  of  the  outer- 
most layer  of  muscles,  is  small  and  round  ; named  pronator 
from  its  office  of  turning  the  radius,  and  teres  from  its  shape, 
or  rather  to  distinguish  it  from  the  pronatoi;  quadratus,  which 
is  a short,  square  muscle,  which  lies  deep  again,  being  laid 
flat  upon  the  naked  bones. 

The  pronator  teres  arises  chiefly  from  the  internal  tubercle 
of  the  humerus,  at  its  lower  and  fore  part : it  has  a second  ori- 
gin from  the  coronoid  process  of  the  ulna.  These  form  two 
portions,  betwixt  which  passes  the  radial  nerve.  The  muscle 
thus  formed  is  conical ; is  gradually  smaller  from  above  down- 
wards ; is  chiefly  fleshy,  but  is  also  a little  tendinous,  both  at 
its  origin  and  at  its  insertion ; and  stretches  obliquely  across  the 
fore-arm,  passing  over  the  other  muscles  to  be  inserted  in  the 
outer  ridge  of  the  radius,  about  the  middle  of  its  length. 

Its  use  is  to  turn  the  hand  downwards,  by  turning  the  radius  ; 
and  it  will  also,  in  strong  actions,  be  brought  to  bend  the  fore- 
arm on  the  arm  ; or  the  reverse,  when  the  fore-arrn  is  fixed, 
and  we  are  to  raise  the  trunk  by  holding  with  the  hands. 

LXXXIII.  The  palmaris  longus  is  a long,  thin  muscle, 
which,  although  it  seems  to  have  another  use  in  its  expansion 
into  the  aponeurosis  ; yet  is  truly,  by  its  insertion  into  the  an- 
nular ligament  of  the  wrist,  a flexor  of  the  wrist,  and,  in  some 
degree,  a pronator  of  the  radius. 

It  arises  from  the  internal  condyle  of  the  os  humeri,  and  is 
first  of  five  muscles  which  have  one  common  tendon,  and 
which  go  out,  like  radii,  from  one  common  centre  ; viz.  the 
palmaris,  the  flexor  radialis,  the  flexor  ulnaris,  the  flexor  di- 
gitorum  sublimis,  the  flexor  digitorum  profundus. 

The  palmaris  longus  arises  from  the  inner  condyle  of  the  os 
humeri,  and  also  from  the  intermuscular  tendon,  which  joins 
it  with  the  flexor  radialis  and  flexor  digitorum  sublimis,  and 
from  the  internal  surface  of  the  common  sheath.  Its  fleshy 
belly  is  but  two  inches  and  a half  or  three  inches  in  length ; and 
its  long  slender  tendon  descends  along  the  middle  of  the  fore- 
arm to  be  inserted  into  the  fore  part  of  the  annular  ligament  of 
the  wrist,  just  under  the  root  of  the  thumb.  This  tendon  seems 
to  give  rise  to  the  very  strong,  thick  aponeurosis  of  the  palm  of 
the  hand,  (under  which  all  the  muscles  of  the  hand  run,  and 
which  conceals  the  arch  of  blood  vessels,  and  protects  them,) 
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thence  the  muscle  has  its  name.  But  it  is  a very  common  mis 
take  to  think,  that  because  tendons  are  fixed  to  the  sheaths, 
the  sheaths  are  only  productions  of  the  tendons  ; whereas  the 
sheaths  do  truly  arise  from  bones.  The  fascia,  which  the  del- 
toides  is  thought  to  form,  arises  from  the  acromion  and  clavi- 
cle ; and  the  fascia,  which  the  biceps  is  thought  to  produce,  a- 
rises  from  the  condyles  of  the  humerus  ; and  that  great  sheath 
of  tendon  which  is  made  tense  by  the  musculus  fascialis  of  the 
thigh  does  not  arise  from  that  muscle,  but  comes  down  from 
the  spine  of  the  ilium,  strengthened  by  expansions  from  the 
oblique  muscles  of  the  abdomen.  In  the  present  instance,  we 
have  the  clearest  proof  of  fascia  being  derived  from  some  oth- 
er source  than  the  tendons  ; for  sometimes  the  palmaris  muscle 
is  wanting,  when  still  the  tendinous  expansion  is  found,  and 
some  pretend  to  sav  that  the  expansion  is  wanting  when  the 
muscle  is  found.  The  aponeurosis,  which  covers  the  palm,  is 
like  the  palm  itself,  of  a triangular  figure  ; it  begins  from  the 
small  tendon  of  the  palmaris  longus,  and  gradually  expands, 
covering  the  palm  down  to  the  small  ends  of  the  metacarpal 
bones.  Its  fibres  expand  in  form  of  rays ; and  towards  the. 
end  there  are  cross  bands  which  hold  them  together  and  make 
them  stronger  ; but  it  does  not  cover  the  tivo  outer  metacarpal 
bones,  (the  metacarpal  of  the  fore-finger  or  of  the  little  finger,) 
or  it  only  covers  them  with  a very  thin  expansion. 

Now  this  palmar  expansion  also  sends  down  perpendicular 
divisions,  which  take  hold  on  the  edges  of  the  metacarpal 
bones : and  thus  there  being  a perpendicular  division  to  each 
edge  of  each  metacarpal  bone,  there  are  eight  in  all,  which 
form  canals  for  the  tendons  of  the  fingers,  and  for  the  lumbri- 
cales  muscles. 

LXXXIV.  The  palmaris  brevis  is  a thin,  flat,  cutaneous 
muscle,  which  arises  properly  from  the  edge  of  the  palmar 
aponeurosis,  near  to  the  ligament  of  the  wrist ; whence  it 
stretches  across  the  hand  in  thin  fasciculi  of  fibres,  which  are 
at  last  inserted  into  the  metacarpal  bone,  on  which  the  little 
finger  stands,  and  into  the  skin  and  fat  on  the  edge  of  the 
palm.  This  is  the  palmaris  cutaneus  of  some  authors,  for 
which  we  can  find  no  use  except  it  were  that  of  drawing  in  the 
skin  of  the  hand,  and  perhaps  making  the  palmar  expansion 
uense. 

LXXXV.  The  flexor  carpi  radialis  is  a long,  thin 
muscle,  arising  from  the  inner  condyle,  stretching  along  the 
middle  of  the  fore-arm  somewhat  in  the  course  of  the  radius, 
and  is  one  of  the  five  muscles  which  rise  by  one  common  ten- 
don, and  which  are,  for  some  length,  tied  together. 

It  arises  tendinous  from  the  inner  condyle  ; the  tendon  very 
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khort  and  thick.  This  tendon,  at  its  origin,  is  split  into  many 
(seven)  heads,  which  are  interlaced  with  the  heads  of  the 
sublimis,  profundus,  palmaris,  &c.  ; consequently  this  mus- 
cle not  only  arises  from  the  internal  condyle,  but  also  from  the 
intermuscular  partitions  (as  from  that  betwixt  it  and  the  sub- 
limis) : it  forms  a long  tendon,  which,  becoming  at  last  very 
small  and  round,  runs  under  the  annular  ligament : it  runs  in 
a gutter  peculiar  to  itself ; but  in  this  canal  it  is  moveable,  not 
fixed  : it  then  expands  a very  little,  and  is  inserted  into  the 
metacarpal  bone  of  the  fore- finger,  also  touching  that  which 
supports  the  thumb. 

Its  use  is  chiefly  to  bend  the  wrist  upon  the  radius.  But 
when  we  consider  its  oblique  direction,  it  will  also  be  very 
evident  that  it  must  have  some  effect  in  pronation  ; and  this, 
like  many  of  the  muscles  of  the  fore-arm,  although  designed 
for  a different  purpose,  will  also  have  some  effect  in  bending 
the  fore-arm  at  the  elbow-joint. 

LXXXVI.  The  flexor  carpi  ulnaris  is  a long  muscle, 
much  like  the  former  ; but  as  its  course  is  along  the  radius  or 
upper  edge  of  the  fore-arm,  this  runs  along  the  ulna  or  lower 
edge. 

It  comes  off  tendinous  from  the  inner  condyle  of  the  os 
humeri,  by  the  common  tendon  of  all  the  muscles  : it  has  also, 
like  the  pronator  teres,  a second  head  (viz.  from  the  olecranon 
process  of  the  ulna),  which  arises  fleshy ; and  as  the  radial 
nerve  passes  betwixt  the  heads  of  the  pronator  teres,  the  ulnar 
nerve  perforates  this  muscle  betwixt  its  heads.  The  flexor 
ulnaris  passes  all  along  the  flat  side  of  the  ulna,  betwixt  the 
edge  of  the  sublimis  and  the  ridge  of  the  bone  : and  here  it 
has  a third  origin  of  oblique  fibres,  which  come  from  the  edge 
of  the  ulna  two-thirds  of  its  length.  Its  tendon  begins  early 
on  its  upper  part,  by  which  it  has  somewhat  the  form  of  a pen- 
niform  muscle.  It  has  still  a fourth  origin  from  the  inter- 
muscular partition,  which  stands  betwixt  it  and  the  sublimis 
flexor  ; and  is  also  attached  to  the  internal  surface  of  the  com- 
mon fascia  of  the  arm.  Its  long  tendon  is  at  last  inserted  into 
the  os  pisiforme  at  its  forepart,  where  it  sends  off  a thin  ten- 
dinous expansion  to  cover  and  strengthen  the  annular  liga- 
ment ; and  also  a thin  expansion  towards  the  side  of  the  little 
finger  to  cover  its  muscles. 

This  is  to  balance  the  flexor  radialis  ; acting  together,  they 
bend  the  wrist  with  great  strength  ; and  when  this  acts  alone, 
it  pulls  the  edge  of  the  hand  sidewise. 

LXXXVII.  The  flexor  niGrroRUM  sublimis,  is  named 
sublimis  from  being  the  more  superficial  of  the  two  muscles  ; 
perforatus,  from  its  tendon  being  perforated  bvthe  tendon 
Vol.  I.  X 
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of  that  which  lies  immediately  below.  It  lies  betwixt  the  pal- 
maris  longus  and  flexor  ulnaris.  It  is  a large  fleshy  muscle  ;■ 
and  not  only  its  tendons,  but  its  belly  also,  is  divided  into  four 
fasciculi,  corresponding  with  the  fingers  which  it  is  to  serve. 

It  arises  from  the  internal  condyle,  along  with  the  other 
four  muscles  ; from  the  ligament  of  the  elbow  joint  ; front; 
the  coronoid  process  of  the  ulna  ; and  from  the  upper  part  of 
the  radius,  at  the  sharp  ridge.  By  these  origins  it  becomes 
very  fleshy  and  thick  ; and  a little  above  the  middle  of  the 
fore-arm  divides  into  four  fleshy  portions,  each  of  which  ends 
in  a slender  tendon.  The  tendons  begin  at  the  middle  of  the 
lore-arm  or  near  the  division  ; but  they  continue  to  be  joined 
to  each  other  by  fleshy  fibres  some  way  down  : and  indeed  the 
fleshy  fibres  cease  only  when  it  is  about  to  pass  under  the  an- 
nular ligament  of  the  wrist.  At  this  place  a cellular  stringy 
tissue  connects  the  tendons  with  each  other,  and  with  the  ten- 
dons of  the  profundus  ; but  after  they  have  passed  under  the 
ligament,  they  expand  towards  the  fingers  which  they  are  to 
serve.  They  each  begin  to  Ire  extended  and  flattened,  and  to- 
become  thinner  ; they  begin  to  appear  cleft ; they  pass  by  the 
edge  of  the  metacarpal  bones,  and  escape  from  under  the  pal- 
mar aponeurosis  : and  where  it  ends,  viz.  at  the  root  of  the 
fingers,  a tendinous  sheath  or  bursa  begins,  in  which  these  ten- 
dons continue  to  be  inclosed. 

The  tendons  are  fairly  split  just  opposite  to  the  top  of  the 
first  phalanx  : and  it  is  at  this  point  that  the  tendons  of  the 
deeper  muscle  pass  through  this  splitting.  The  flattened  ten- 
don parts  into  two,  and  its  opposite  edges  diverge  ; the  back 
edges  meet  behind  the  tendons  of  the  profundus,  and  form  a. 
kind  of  sheath  for  them  to  pass  in  ; and  then  they  proceed, 
forward  along  the  second  phalanx,  into  the  forepart  of  which 
they  are  implanted. 

This  muscle  is  exceedingly  strong.  Its  chief  office  is  to 
bend  the  second  joint  of  the  fingers  upon  the  first,  and  the  first 
upon  the  metacarpal  bone.  And  in  proportion  to  the  number 
of  joints  that  a muscle  passes  over,  its  offices  must  be  more 
numerous  ; for  this  one  not  only  moves  the  fingers  on  the 
metacarpus,  but  the  hand  upon  the  wrist,  and  even  the  fore- 
arm upon  the  arm. 

LXXXVIII.  The  flexor  digitorum  profundus  vel  per- 
forans,  has  the  same  origin,  insertion,  and  use,  insomuch 
that  the  description  of  the  last  is  applicable  to  this  muscle  in 
almost  every  point.  This  is  of  a lower  stratum  of  muscles; 
it  lies  deeper,  and  under  the  former,  whence  its  name  : and  by 
this  deeper  situation  it  is  excluded  from  any  hold  upon  the 
tubercle  of  the  humerus. 
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It  arises  from  the  ulna,  along  its  internal  surface  ; from  the 
whole  surface  of  the  interosseous  ligament  ; and  also  in  some 
degree  from  the  intermuscular  membrane,  which  separates  this 
from  the  sublimis. 

This  muscle  is  small,  we  may  say  compressed,  above  ; but 
it  grows  pretty  strong  and  fleshy  near  the  middle  of  the  arm  ; 
it  divides  above  the  middle  of  the  arm  into  four  portions,  cor- 
responding with  the  four  fingers  ; and  it  is  about  the  middle  of 
the  arm  that  the  tendons  begin,  and  continue  to  receive 
muscular  fibres  from  behind,  all  down  to  the  ligament  of  the 
wrist.  At  the  wrist  these  tendons  are  tied  to  each  other,  and 
to  the  tendons  of  the  sublimis,  by  loose  tendinous  and  cellular 
fibres.  They  diverge  from  each  other,  after  passing  under  the 
annular  ligament  ; and  going  along  in  the  hollow  of  the 
bones,  under  the  tendons  of  the  sublimis,  they  first  pass  through 
the  bridges  formed  by  the  palmar  aponeurosis,  then  enter  the 
sheaths  of  the  fingers,  and  finally  pass  through  the  perforations 
of  the  sublimis,  a little  below  the  second  joint  of  the  fingers. 
At  this  place  the  perforating  tendons  are  smaller  and  rounder 
for  their  east’  passage  ; and  after  passing  they  again  expand 
and  become  flat.  They  also  above  this  appear  themselves  split 
in  the  middle,  without  any  evident  purpose  ; they  pass  the  se- 
cond phalanx,  and  are  fixed  into  the  root  of  the  third.  And 
every  thing  that  is  said  of  the  use  of  the  sublimis  may  be  ap- 
plied to  this,  only  that  its  tendons  go  to  the  furthest  joint. 

LXXXIX.  Lumbricales. — I shall  here  describe,  as  a na- 
tural appendage  of  the  profundus,  the  lumbricales  muscles, 
wrhich  are  four  small  and  round  muscles,  resembling  the  earth- 
worm in  form  and  size  ; whence  they  have  their  name.  They 
arise  in  the  palm  of  the  hand,  from  the  tendons  of  the  profun- 
dus, and  are  therefore  under  the  sublimis,  and  under  the  palmar 
aponeurosis.  They  are  small  muscles,  v/ith  long  and  very  de- 
licate tendons.  Their  fleshy  bellies  are  about  the  length  of  the 
metacarpal  bones,  and  their  small  tendons  stretch  over  two 
joints,  to  reach  the  middle  of  the  second  phalanx.  The  first 
iumbricalis  is  larger  than  the  second,  and  the  two  first  larger 
than  the  two  last. 

The  first  arises  from  the  side  of  the  tendon  of  the  fore-fin- 
gers, which  is  next  to  the  radius  ; the  others  arise  in  the  forks 
of  the  tendons  ; and  though  they  rise  more  from  that  tendon 
which  is  next  the  ulna,  yet  they  have  attachments  to  both. 
Their  tendons  begin  below’ the  first  joint  of  each  finger:  they 
run  very  slender  along  the  first  phalanx,  and  they  gradually 
wind  around  the  bone  ; so  that  though  the  muscles  are  in  the 
palm  of  the  hand,  the  tendons  are  implanted  in  the  back  parts 
of  the  fingers  ; and  their  final  connection  is  not  v/ith  the  bend- 
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ing  tendons  of  the  sublimis  and  profundus,  but  with  tendons  of 
the  extensor  digitorum,  and  with  the  tendons  of  the  external 
interossei  muscles,  and  with  which  they  are  united  by  tendi- 
nous threads. 

Hence  their  use  is  very  evident  : they  bend  the  first  joint, 
and  extend  the  second  ; they  perform  alternately  either  office  : 
when  the  extensors  act,  they  assist  them  by  extending  the  se- 
cond phalanx  or  joint : when  the  flexors  act,  and  keep  the  first 
and  second  joint  bended,  the  extending  effect  of  these  smaller 
muscles  is  prevented,  and  all  their  contraction  must  be  direct- 
ed so  as  to  affect  the  first  joint  only,  which  they  then  bend. 

They  are  chiefly  useful  in  performing  the  quick  short  mo- 
tions, and  so  they  are  named  by  Cowper  the  musculi  fidicinales, 
as  chiefly  used  in  playing  upon  musical  instruments. 

XC.  The  flexor  longus  pollicis  is  placed  by  the  side  of 
the  sublimis  or  perforatus,  and  lies  under  the  extensor,  or  rather 
extensores  carpi.  It  runs  along  the  inner  side  of  the  radius, 
whence  chiefly  it  arises. 

Its  origin  is  from  all  the  internal  face  of  the  radius  down- 
wards ; from  the  place  where  the  biceps  is  inserted,  and  from 
the  interosseous  ligament,  all  the  length  down  to  the  origin  of 
the  pronator  quadratus,  nor  does  it  even  stop  here  ; for  the 
tendon  continues  to  receive  fleshy  slips  all  the  way  down  to  the 
entry,  under  the  ligament  of  the  wrist.  It  has  often  also  ano- 
ther head  which  arises  from  the  condyle  of  the  humerus  and 
the  forepart  of  the  ulna;  which  head  is  tendinous,  and  joins 
near  the  top  of  that  origin  which  comes  from  the  radius. 

It  becomes  tendinous  very  high,  i.  e.  above  the  middle  of 
the  arm  ; and  its  small  tendon  passes  under  the  annular  liga- 
ment, glides  in  the  hollow  of  the  os  metacarpi  pollicis,  and  se- 
parates the  short  flexor  into  two  heads ; passes  betwixt  the  two 
sesamoid  bones  in  the  first  joint  of  the  thumb,  and  running  in 
the  tendinous  sheath,  it  reaches  at  last  the  end  of  the  farthest 
bone,  to  be  inserted  into  the  very  point  of  it. 

There  is  sometimes  sent  off  from  the  lower  part  of  the  mus- 
cle a small  fleshy  slip,  which  joins  its  tendon  to  the  indicator 
tendon  of  the  sublimis. 

Its  uses,  we  conjecture,  are  exactly  as  those  of  the  other 
flexors,  to  bend  the  last  phalanx  on  the  first,  the  first  on  the 
metacarpal  bones,  and  occasionally  the  wrist  upon  the  radius 
and  ulna. 

XCI.  The  pronator  quADRATUS,  so  named  from  its  shape 
and  form,  is  one  of  the  most  simple  in  its  action,  since  it  serves 
but  one  direct  purpose,  viz.  turning  the  radius  upon  the  ulna. 

It  lies  flat  upon  the  interosseous  ligament,  upon  the  fore  part 
of  the  arm,  about  two  inches  above  the  wrist;  it  is  nearly 
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square,  and  is  about  three  inches  in  length  and  breadth.  Its 
fibres  go  obliquely  across,  betwixt  the  radius  and  ulna.  It  ari- 
ses from  the  edge  of  the  ulna,  adheres  to  the  interosseous  liga- 
ment, and  goes  to  be  implanted  into  the  edge  of  the  radius. 

It  turns  the  radius  upon  the  ulna ; and  this  muscle,  and  in  some 
degree  also  the  flexor  pollicis,  are  the  only  muscles  which  do 
not  come  fairly  under  that  arrangement  by  which  I have  en- 
deavoured to  explain  the  muscles  of  the  fore-arm. 

EXTENSORS. 

The  museles  which  lie  upon  the  outer  side  of  the  fore-arm, 
the  supinators  and  the  extensors  of  the  fingers  and  wrist,  all 
arise  from  one  point,  the  external  condyle  ol  the  humerus,  and 
are  all  delivered  in  this  list : 

The  EXTENSOR  CARPI  RADIALIS  LONGlORA  „ , r 

The  EXTENSOR  CARPI  RADIALIS  BREVIOR,  l wrist. 

The  EXTENSOR  CARPI  ULNARIS,  J 

The  supinator  longus, — turns  the  palm  upwards. 

The  extensor  communis  digitorum, — extends  all  the  fin- 
gers, and  unfolds  the  hand. 

The  extensor  primi  internodii  poi.licis,')  exten(j  the  se_ 
Xhe  extensor  secundi  internodii  polli-  L.verai  j0jnts  Qf 

miCIS’  .<  the  thumb. 

I he  extensor  tertii  internodii  pollicis, J 

The  extensor  primi  digiti,  vel  indicator, — extends  the 

fore-finger. 

The  extensor  minimi  digiti,  vel  auricularis, — extends 
the  little  finger. 

All  these  muscles  arise  from  one  point,  the  external  condyle. 
They  all  roll  the  radius  outwards,  or  extend  the  wrist,  or  ex- 
tend the  fingers.  As  the  muscles  which  bend  need  more  fibres 
and  greater  strength,  they  arise  from  the  internal  condyle, 
which  is  the  larger  ; they  lie  in  a deep  hollow,  for  the  bones  of 
the  fore-arm  bend  to  conceal  them,  and  they  form  a very  thick 
fleshy  cushion  ; but  the  extensors  requiring  less  power,  arise 
from  the  shorter  process  of  the  outer  condyle,  are  on  the  con- 
vex side  of  the  arm,  and  are  thin,  having  few  fibres : for  though 
there  is  a large  mass  of  flesh  on  the  inner  side  of  the  arm, 
forming  two  big  flexors,  there  is  only  a thin  layer  on  the  outer 
side  of  the  arm,  forming  one  flat  and  weak  extensor. 

XCII.  Supinator  radii  longus.  This  muscle  forms  the 
very  edge  of  the  fore-arm  : it  arises  by  many  short  tendinous 
fibres  from  the  ridge  of  the  humerus,  above  the  external  con- 
dyle, which  origin  is  fully  two  inches  in  length  above  the  con- 
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dyle.  It  also  arises  from  the  inter-muscular  membrane  ; and, 
as  it  stands  on  the  very  edge  of  the  fore-arm,  it  runs  betwixt 
the  flexor  and  extensor  radialis.  It  becomes  thicker  as  it  passes 
the  elbow-joint,  and  there  gives  a very  peculiar  form  to  the 
arm : it  then  becomes  smaller,  and  forms  a flat  tendon,  which 
is  quite  naked  of  flesh  from  the  middle  of  the  radius,  or  a little 
below,  down  to  the  wrist.  This  tendon  becomes  gradually 
smaller  till  it  reaches  the  wrist,  where,  expanding  a little,  it 
is  inserted  into  the  radius,  just  in  the  tuber  of  its  lower  head. 

Its  use  is  perhaps  chiefly  as  a supinator,  but  it  is  placed  just 
upon  the  edge  of  the  arm  : it  stands  as  a sort  of  intermedium 
betwixt  the  tcvo  sets  of  muscles  ; it  is  fixed  indeed  rather  upon 
the  internal  surface  of  the  radius  ; but  yet  when  the  supination 
is  complete,  when  the  hand  is  rolled  very  much  outward,  it 
will  become  a pronator. 

It  is  all  at  once  supinator  and  pronator,  and,  for  a most  evi- 
dent reason,  a flexor  also  of  the  fore-arm  ; since  its  origin  is 
at  least  two  inches  up  the  humerus,  above  the  joint  of  the  el- 
bow. 

XCIII.  The  extensor  carpi  radialis  longior  has  the 
additional  name  of  longior  or  primus,  to  distinguish  it  from  the 
next.  It  is  almost  entirely  covered  with  the  last  muscle,  the 
supinator. 

It  arises  from  the  ridge  of  the  humerus  above  the  external 
condyle,  and  just  under  the  origin  of  the  supinator  ; it  descends 
all  along  the  back  of  the  radius,  and  after  having  become  a 
thick  fleshy  belly,  it  degenerates  a little  lower  than  the  middle 
of  the  radius  into  a thin  flat  tendon,  which  becomes  slender  and 
small  as  it  descends  ; and  turning  a little  more  towards  the 
back  of  the  radius,  it  then  passes  over  the  wrist,  and  goes  along 
with  the  tendon  of  the  extensor  brevior,  under  the  annular  lig- 
ament, passing  in  a groove  of  the  radius  ; at  last  it  is  inserted 
into  the  root  of  the  metacarpal  bone  of  the  fore-finger,  in  that 
edge  next  the  thumb. 

It  is  chiefly  an  extensor  of  the  wrist  : in  pronation,  it  pulls 
the  wrist  directly  backwards  ; in  supination,  it  moves  the  hand 
sidewise.  It  is  also  a pronator  when  the  hand  is  turned  back 
to  the  greatest  degree  ; and  from  its  origin,  high  upon  the 
shoulder-bone,  it  is  also  a flexor  of  the  fore-arm. 

XC1V.  Extensor  carpi  radialis  brevior.  This  mus- 
cle is  almost  the  same  in  description,  name,  and  use,  with  the 
former.  It  arises  from  the  external  condyle  ; and  here  a com- 
mon tendon  for  many  muscles  is  formed,  just  as  in  the  internal 
condyle  ; for  from  this  point  arise  the  extensor  brevis,  exten- 
sor digitorum,  extensor  minimi  djgiti,  extensor  carpi  ulnaris. 

The  extensor  carpi  radialis  brevior  arises  from  the  outer  con- 
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clyle  of  the  humerus,  by  the  common  tendon  ; it  also  arises 
from  the  aponeurosis,  which  lies  betwixt  the  extensor  digito- 
rum  and  this  ; it  grows  a pretty  large  fleshy  belly,  and  begins 
like  the  last  to  be  tendinous  below  the  middle  of  the  radius  ; 
so  that  this  muscle  continues  fleshy'  lower  than  the  last  one. — • 
Its  tendon  is  also  much  larger  and  thicker;  it  runs  under  the 
annular  ligament,  in  the  same  channel  with  the  extensor  lon- 
gior;  it  expands  a little  before  its  insertion,  which  is  into  the 
fore  part  of  the  metacarpal  bone  of  the  middle  finger,  a little 
towards  that  edge,  which  is  next  to  the  radius ; some  little  fibres 
pass  from  this  tendon  to  the  metacarpal  bone  of  the  fore- finger. 

All  that  was  said  concerning  the  extensor  longus  may  be 
said  of  this  ; for  all  the  three  last  muscles  lie  so  ambiguously 
on  the  edge  of  the  arm,  that  though  they  are  regularly  supina- 
tors and  extensors,  they  become  pronators  and  flexors  in  cer- 
tain positions  of  the  hand. 

XCV.  Extensor  carpi  ulnaris. — By  the  name  merely 
of  this  muscle  we  know  its  extent  and  course,  its  origin,  inser- 
tion, and  use. 

It  is  one  of  the  muscles  which  belong  to  the  common  tendon, 
arising  from  the  external  tubercle  of  the  os  humeri  : it  lies 
along  the  ulnar  edge  of  the  arm  ; it  arises  also  from  the  inter- 
muscular membrane,  which  separates  this  from  the  extensor 
digitorum  and  the  extensor  digiti  minimi ; and  chiefly  it  is  at- 
tached to  the  internal  surface  of  the  common  sheath.  It  arises 
also  from  the  face  and  edge  of  the  ulna  the  whole  way  down  ; 
its  tendon  begins  in  the  middle  of  its  length,  and  is  accompa- 
nied all  down  to  the  wrist  with  feather-like  fleshy  fibres. 

It  is  fixed  into  the  outside  of  the  lower  head  of  the  metacar- 
pal bone  of  the  little  finger. 

Its  use  is  to  extend  the  carpus.  And  it  may  be  now  observ- 
ed, that  when  the  two  extensors  of  the  wrist,  the  radialis  and 
ulnaris,  act,  the  hand  is  bent  directly  backwards  ; that  when 
the  flexor  radialis  and  extensor  radialis  act  together,  they  bend 
the  thumb  towards  the  radius  ; and  that  when  the  flexor  ulna- 
ris and  extensor  ulnaris  act,  thev  bend  the  little-finger  towards 
the  ulna,  as  in  cutting  with  the  edge  of  the  hand  : thus  a circle 
may  be  described  byr  acting  with  those  in  succession. 

XCVI.  Extensor  digitorum  communis. — This  muscle 
corresponds  with  the  sublimis  and  profundus,  and  antagonises 
them,  and  resembles  them  in  shape  as  in  use.  It  covers  the 
middle  of  the  fore-arm  at  its  back,  and  lies  betwixt  the  exten- 
sor radialis  secundus  and  the  extensor  minimi  digiti. 

Its  origin  is  chiefly  from  the  outer  condyle,  by  a ttndon  com- 
mon  to  it,  with  the  extensor  carpi  brevior,  and  also  from  the 
intermuscular  membrane,  which  separates  it  on  one  side  from 
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the  extensor  minimi  digiti,  and  on  the  other  from  the  extensor 
carpi  brevis,  and  also  from  the  back  part  of  the  common  sheath. 
It  grows  very  fleshy  and  thick  as  it  descends,  and  about  the 
middle  of  the  fore-arm  it  divides  itself  into  three  slips  of  very 
equal  size.  But  though  the  tendons  begin  so  high,  they  con- 
tinue, like  those  of  the  flexors,  to  receive  fleshy  penniform 
fibres  all  down,  almost  to  the  annular  ligament.  These  tendons 
are  tied  together  by  a loose  web  of  fibres  ; and  being  gathered 
together,  they  pass  under  the  ligament  in  one  common  and  ap- 
propriated channel.  Having  passed  this  ligament,  they  di- 
verge and  grow  flat  and  large  ; and  they  all  have  the  appear- 
ance of  being  split  by  a perpendicular  line.  They  are  quite 
different  from  the  flexor  tendons  in  this,  that  they  are  all  tied  to 
each  other  by  cross  bands  ; for  a little  above  the  knuckles,  or 
first  joint  of  the  fingers,  all  the  tendons  are  joined  on  the  back 
of  the  hand  by  slips  from  the  little-finger  to  the  ring,  from  the 
ring  to  the  mid-finger,  and  from  that  to  the  fore-finger.  So 
that  it  seems  to  be  one  ligament  running  quite  across  the  back 
of  the  hand.  It  would  be  foolish  to  describe  them  more  mi- 
nutely ; for  the  cross  bands  change  their  places,  and  vary  in 
every  subject,  and  in  some  they  are  not  found. 

After  this  the  tendons  pass  over  the  heads  of  the  metacarpal 
bones,  along  the  first  phalanx  of  the  fingers  ; and  being  there 
joined  by  the  tendons  of  the  interossei  and  lumbricales,  they 
altogether  form  a strong  tendinous  sheath,  which  surrounds 
the  back  of  the  fingers. 

Now,  it  is  to  be  remembered,  that  this  muscle  serves  only 
for  the  fore,  middle,  and  ring  fingers  : that  if  it  moves  the  lit- 
tle finger,  it  is  only  by  a small  slip  of  tendinous  fibres,  which 
it  often  gives  off  at  the  general  divergence,  but  sometimes  not} 
sometimes  it  gives  one  slip,  sometimes  two,  often  none  at  all. 
And  so  the  little  finger  has  its  proper  extensor  quite  distinct 
from  this. 

The  use  of  this  muscle  is  to  extend  all  the  fingers  ; and  when 
they  are  fixed,  it  will  assist  the  extensors  of  the  wrist,  as  in. 
striking  backwards  with  the  knuckles.  And  since  there  is  but 
one  extensor  muscle,  the  cross  tendons  are  a provision  against 
the  bad  consequences  of  any  single  tendon  being  cut  across. 

XCVII.  The  extensor  minimi  digiti,  named  also  auri- 
cularis  from  its  turning  up  the  little  finger,  as  in  picking  the 
ear,  should  really  be  described  with  the  last  muscle.  If  we 
see  the  origin,  course,  and  use  of  this  muscle  exactly  the  same 
with  the  common  extensor,  why  should  we  not  reckon  it  as  a 
slip  of  the  common  extensor,  appropriated  to  the  little  finger  ? 

Its  origin  is  from  the  outer  condyle,  along  with  the  other 
tendons.  It  also  adheres  so  closely  both  to  the  tendinous  par- 
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iitions,  and  to  the  internal  surface  of  the  common  fascia,  that  it 
is  not  easily  separated  in  dissection.  It  begins  small,  with  a 
conical  kind  of  head;  it  gradually  increases  in  size;  it  is 
pretty  thick  near  the  wrist ; it  adheres  all  along  to  the  common 
extensors  of  the  fingers  ; it  begins  to  be  tendinous  about  an 
inch  above  the  head  of  the  ulna  ; it  continues  to  receive  fleshy 
fibres  down  to  the  annular  ligament  ; and  it  passes  under  the 
annular  ligament  in  a channel  peculiar  to  itself,  which  is  indeed 
the  best  reason  for  making  this  a distinct  muscle. 

This  channel  has  a very  oblique  direction  ; and  the  tendon, 
like  all  the  others,  expands  greatly  in  escaping  from  the  liga- 
ment of  the  wrist.  It  is  connected  with  the  other  tendons  in 
the  manner  I have  described.  Close  to  the  wrist,  it  is  con- 
nected with  the  tendon  of  the  ring-finger,  by  a slip  which 
Comes  from  it  ; and  at  the  knuckle,  and  below  it,  it  is  again 
connected  with  the  tendons  both  of  the  ring-finger  and  of  all 
the  others  by  the  cross  bands  or  expansions. 

Whatever  has  been  said  of  the  use  of  the  last  muscle  is  to 
be  understood  of  this  ; as  its  extending  its  proper  finger, 
assisting  the  others  by  its  communicating  band,  and  in  its  ex- 
tending the  wrist  when  the  fist  is  clenched.  Its  insertion  is  in- 
to the  back  of  the  second  joint  of  the  little-finger,  along  with 
the  interossei  and  lumbricales.  Its  tendon  has  also  a small 
slit ; for  the  head  of  the  proper  extensor  of  the  little-finger, 
and  the  heads  of  the  common  extensors  of  the  others,  are  im 
serted  into  the  top  of  the  second  phalanx,  just  under  the  first 
joint.  They  send  off  at  the  sides  tendinous  slips,  which,  pas- 
sing along  the  edges  of  the  bones,  do,  in  conjunction  with  the 
tendons  of  the  interossei  and  lumbricales,  form  a split  tendon, 
which  meets  by  two  curves  at  the  foot  of  the  last  bone  of  the 
fingers  to  move  the  last  joint. 

XCVIII.  The  extensor  primus  pollicis,  is  the  shortest 
of  the  three  extensors  of  the  thumb.  It  is  named  by  Albinus 
and  others  abductor  longus  ; but  since  every  muscle  that 
extends  the  thumb  must  pull  it  away  from  the  hand,  every  one 
of  them  might  be  with  equal  propriety  named  abductors. 

The  extensor  primus  lies  just  on  the  fore  edge  of  the  radius, 
crossing  it  obliquely. 

It  arises  about  the  middle  of  the  fore-arm,  from  the  edge  oi 
the  ulna,  which  gives  rise  to  the  interosseous  membrane  itself, 
and  also  from  the  convex  surface  of  the  radius. 

The  fleshy  belly  commonly  diyides  itself  into  two  or  three, 
sometimes  four  fleshy  slips,  with  distinct  tendons  ; which 
crossing  the  radius  obliquely,  slip  under  the  external  ligament 
of  the  carpus,  and  are  implanted  into  the  root  of  the  first  me>- 
tacarpal  bone,  or  rather  of  the  first  nhaluns^cf  the  thumb,  to* 
Vol.  I.  Y 


17  0 


MUSCLES  OF  THE  ARM,  &.C. 


wards  the  radial  edge  ; so  that  its  chief  use  is  to  extend  the 
thumb,  and  to  incline  it  a little  outwards  towards  the  radius, 
ft  must  also,  like  the  extensors  of  the  fingers,  be  an  extensor  of 
the  wrist : and  it  evidently  must,  from  its  oblique  direction, 
assist  in  supination. 

XCIX.  The  extensor  secundus  tollicis  is  longer  than 
die  first.  It  is  named  by  Douglas  the  extensor  secundi  inter- 
nodii  pollicis  ; by  Albinus  the  extensor  minor  pollicis. 

T his  muscle  lies  close  by  the  former.  It  arises  just  below 
it,  from  the  same  edge  of  the  radius,  and  from  the  same  sur- 
face of  the  interosseous  membrane  ; it  runs  along  with  it  in  the 
same  bending  course  ; and,  in  short,  it  resembles  it  so  much, 
that  Winslow  has  reclconed  it  as  part  of  the  same  muscle. 

Its  origin  is  from  the  edge  of  the  ulna,  the  interosseous 
ligament,  and  the  radius.  Its  small  round  tendon  passes 
sometimes  in  a peculiar  channel,  sometimes  with  the  extensor 
primus.  It  goes  over  the  metacarpal  bone  of  the  thumb  ; it  ex- 
pands upon  the  bone  of  the  first  phalanx  ; and  it  is  inserted 
just  under  the  second  joint. 

It  extends  the  second  bone  of  the  thumb  upon  the  first  ; it 
extends  the  first  bone  also  ; and  it  extends  the  wrist,  and  by  its 
oblique  direction,  contributes  to  supination. 

C.  Extensor  tertius  pollicis. — This  which  bends  the 
third  joint  is  called  in  common  the  extensor  longus  pollicis- 
And  here  is  a third  muscle,  which,  in  form,  and  place,  and 
function,  corresponds  with  the  two  former  ones. 

Its  origin  is  from  the  ridge  of  the  ulna,  and  from  the  upper 
face  of  the  interosseous  membrane:  and  it  is  a longer  muscle 
than  the  others ; for  it  begins  high,  near  the  top  of  the  ulna, 
and  continues  the  whole  way  down  that  bone,  and  is  very  flesh)' 
and  thick.  It  is  penniform  all  the  way  down  to  the  ligament 
of  the  wrist ; and  its  small  tendon  passes  the  ligament  in  a 
peculiar  ring.  This  tendon  appears  split,  like  those  of  the 
lingers;  it  goes  along  the  ulnar  side  of  the  first  bone  of  the 
thumb,  reaches  the  second,  and  is  implanted  there  by  a small 
slip  of  tendon;  and  being  expanded,  it  still  goes  forward,  to 
be  inserted  once  more  into  the  third  bone  of  the  thumb  at  its 
root. 

Its  use  is  evident  after  describing  the  others  ; for  we  have 
only  to  add  another  joint  for  motion.  It  moves  the  last  joint 
of  the  thumb,  then  the  second,  then  its  metacarpal  bone  upon 
the  carpus ; and  if  that  be  held  firm,  it  will  extend  the  carpus  ; 
and  it  will,  in  its  turn,  contribute  to  supination,  though  in  a 
less  degree  than  the  others. 

Cl.  Indicator. — The  extensor  indicts  proprius  has 
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very  nearly  the  same  origin,  and  exactly  the  same  course  with 
the  last,  and  lies  by  the  side  of  it. 

Its  origin  is  from  the  ulna,  by  the  side  of  the  extensor 
iongus  pollicis.  It  has  also  some  little  attachments  to  the  in- 
terosseous membrane.  It,  like  the  others,  is  feathered  with 
fibres  in  an  oblique  direction  down  to  the  ligament  of  the  wrist. 

This  muscle  lies  under  the  extensor  communis  digitorum  ; 
its  tendon  passes  along  with  the  common  tendon,  through  the 
annular  ligament ; and  near  the  top  of  the  metacarpal  bone,  or 
about  the  place  of  the  common  junctions  of  all  these  tendons, 
this  one  joins  with  the  indicator  tendon  of  the  common  ex- 
tensor. 

Its  use  is  to  extend  all  the  three  joints  of  the  fore-finger, 
assisting  the  common  extensor  to  point  with  that  finger,  to  act 
independently  of  the  common  extensor,  and  to  help  to  extend 
the  wrist  when  the  fingers  are  closed. 

CII.  The  supinator  brevis  is  an  internal  muscle,  which 
forms,  with  the  muscles  of  the  thumb,  of  the  fore-finger, 
and  mid-finger,  a kind  of  second  layer  ; and  this  one  lies  con- 
cealed, much  as  the  pronator  quadratus  does,  on  the  inner 
side  of  the  fore- arm.  It  is  a short  muscle,  but  very  thick  and 
fleshy,  and  of  great  power. 

It  arises  from  the  outer  tubercle  of  the  os  humeri,  and  from 
the  edge  of  the  ulna,  and  from  the  interosseous  ligament : it 
is  then  lapped  over  the  radius,  and  is  inserted  into  its  ridge  ; 
so  that  this  supinator  brevis  is  very  directly  opposed  to  the 
pronator  teres,  the  insertion  of  the  two  muscles  almost  meet- 
ing on  the  edge  of  the  radius.  It  is  almost  circumscribed  to 
one  use,  that  of  performing  the  rotation  of  the  radius  out- 
wards ; but  perhaps  it  may  also  have  some  little  effect  in  ex- 
tending the  ulna  and  in  assisting  the  anconeus. 

MUSCLES  SEATED  ON  THE  HAND. 

Besides  those  muscles  which  bend  and  extend  the  fingers, 
there  are  other  smaller  ones  seated  on  the  hand  itself,  which 
are  chiefly  for  assisting  the  former,  and  for  quicker  motions  ; 
but  most  especially  for  the  lateral  motions  of  the  thumb  and, 
little-finger ; and  which  are  therefore  named  adductors, 
abductors  and  flexors,  of  the  little-finger  and  thumb. 

That  they  are  chiefly  useful  in  assisting  and  strengthening 
the  larger  muscles,  is  evident  from  this,  that  much  power 
being  required  for  flexion,  we  find  many  of  these  smaller  mus- 
cles added  in  the  palm  of  the  hand  ; but  as  there  is  little  power 
of  extension  needed,  little  more  than  what  will  merely  balance 
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the  power  of  the  flexors,  there  are  no  small  muscles  on  the 
back  of  the  hand,  the  interossei  externi  excepted,  which  are 
chiefly  useful  in  spreading  the  fingers. 

1 he  short  muscles  in  the  palm  of  the  hand  are  for  bending 
the  thumb,  the  fore-finger,  and  the  little-finger  : and  the  little- 
finger  and  the  thumb  have  each  of  them  three  distinct  mus- 
cles ; one  to  pull  the  thumb  away  from  the  hand,  one  to  bend 
it,  and  one  to  pull  it  towards  the  hand,  opposing  it  to  the  rest 
ot  the  fingers,  and  so  of  the  little-finger,  which  has  also  three 
muscles. 


ARRANGEMENT  OF  THESE  MUSCLES, 


t 


1.  Lumbricales,  which  bend  all  the  fingers. 

'abductor  pollicis,  abending  the  thumb  and  carry. 
flexor  and  oppoNENsf  ing  it  away  from  the  other  fin- 
pollicis,  f gers,  or  towards  the  palm  of  the 

.adductor  pollicis,  J hand. 

abductor  indicts,  ucan;ies  *he  f°re-finger  to, 

J wards  the  thumb. 

{abductor  minimi  digiti,')  which  bend  the  little-finger, 
adductor  minimi  digiti,  > and  carry  it  like  the  thumb 
flexor  minimi  digiti,  j outwards  or  inwards. 

{")  which  are  small  muscles,  lying  betwixt  the 
interossei,  > metacarpal  bones,  and  assisting  the  lum- 
J bricales  in  bending  the  fingers. 

All  the  muscles  of  the  thumb  are  seated  on  the  inside,  to 
form  the  great  ball  of  the  thumb  ; and  it  is  not  easy  at  first  to 
conceive  how  muscles,  having  so  much  the  same  place,  should 
perform  such  opposite  motions  ; yet  it  is  easily  explained  by 
the  slight  variation  of  their  places  ; for  the  abductor  arises 
from  the  annular  ligament  near  the  radius,  and  goes  towards 
the  back  of  the  thumb.  The  flexor  arises  deeper  from 
bones  of  the  carpus,  and  from  the  inside  of  the  ligament,  and 
goes  to  the  inside  of  the  thumb.  The  abductor  arises  from 
the  metacarpal  of  the  mid-finger,  and  goes  to  the  inner  edge  of 
the  thumb. 

CIII.  The  abductor  pollicis  is  covered  only  by  the  com- 
mon integuments.  It  begins  a little  tendinous  from  the  out- 
side of  the  annular  ligament,  just  under  the  thumb,  and  by 
some  little  fibres  from  the  os  scaphoides  ; and  from  the  tendon 
of  the  long  abductor  or  extensor  primus,  it  bends  gradually 
round  the  thumb,  and  is  at  last  inserted  in  the  back  of  the  first 
joint,  just  above  the  head  of  the  metacarpal  bone.  But  it 
{joes  not  stop  here ; for  this  flat  tendon  is  now  expanded  into 
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-die  form  of  a fascia,  which,  surrounding  the  first  bone  of  the 
-’numb,  goes  forward  upon  its  back  part,  quite  to  the  end,  along 
with  the  common  tendon  of  the  extensor.  This  muscle,  like, 
the  others,  is  covered  by  a thin  expansion  from  the  tendon  of 
the  palmaris,as  well  as  by  the  common  integuments. 

Its  only  use  is  to  pull  the  thumb  from  the  fingers,  and  to  ex- 
tend the  second  bone  upon  the  first. 

Albinus  describes  a second  muscle  of  the  same  name,  having 
the  same  course,  origin,  insertion,  and  use  : it  also  arises  from 
the  outer  side  of  the  ligament  of  the  wrist,  and  is  fixed  into 
the  side  of  the  thumb,  and  lies  upon  the  inside  of  the  former 
muscle. 

These  two  are  inserted  into  the  first  bone  of  the  thumb  ; but 
the  next  is  inserted  into  the  metacarpal  bone. 

CIV.  The  opponens  follicis,  is  often  called  the  metacar- 
pal of  the  thumb.  It  is  placed  on  the  inside,  and  implanted 
into  the  side  of  the  thumb  : its  office  is  to  draw  the  thumb  a- 
cross  the  other  fingers,  as  in  clenching  the  fist  ; and  from  its 
thus  opposing  the  fingers,  it  has  its  name  of  opponens. 

It  lies  immediately  under  the  last  described  muscle,  and  is 
like  it  in  all  but  its  insertion. 

It  arises  from  the  os  scaphoides,  and  from  the  ligament  of 
the  wrist.  It  is  inserted  into  the  edge  and  fore  part  of  the 
metacarpal  bone  of  the  thumb  : and  its  use  is  to  turn  the  me- 
tacarpal bone  upon  its  axis,  and  to  oppose  the  fingers  ; or,  in 
other  words,  to  bend  the  thumb  : for  I can  make  no  distinction. 
Therefore  this  muscle  and  the  next,  which  lies  close  upon  it, 
may  be  fairly  considered  as  but  two  different  heads  of  one 
thick  short  muscle. 

CV.  The  flexor  brevis  pollicis  is  a two-headed  mus- 
cle, placed  quite  on  the  inside  of  the  thumb,  betwixt  the  fore- 
finger and  the  thumb,  and  extends  obliquely  across  the  two 
first  metacarpal  bones.  It  is  divided  into  two  heads  by  the 
long  flexor  of  the  thumb. 

The  edge  of  this  muscle  lies  in  close  contact  with  the  edge 
of  the  last,  or  opponens  ; and  indeed  they  may  fairly  be  con- 
sidered as  one  large  muscle  surrounding  the  basis  of  the 
thumb. 

One  head  arises  from  the  os  trapezium  or  base  of  the 
thumb,  and  from  the  ligament  of  the  wrist.  The  other  head 
comes  from  the  os  magnum,  from  many  of  the  other  bones  of 
the  carpus,  and  from  the  ligaments  which  unite  them. 

The  first  head  is  the  smaller  one  ; it  terminates  by  a pretty 
considerable  tendon  in  the  first  sesamoid  bone.  The  second 
head  runs  the  same  course  : it  is  implanted  chiefly  in  the  se- 
cond sesamoid  bone,  and  also  into  the  edge  of  the  first  bone  of 
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the  thumb  close  by  it.  The  second  head  is  exceedingly'  mus  - 
cular and  strong  : the  heads  are  completely  separated  from 
each  other  by?  the  tendon  of  the  flexor  longus  passing  betwixt 
them. 

The  office  of  this  muscle  is  to  bend  the  first  joint  upon  the 
second,  and  the  metacarpal  bone  upon  the  carpus  : and  indeed 
the  office  of  this,  and  of  the  opponens,  is  the  same.  It  is  in  the 
tendons  of  this  double-headed  muscle  that  the  sesamoid  bones 
are  found. 

CVI.  The  adductor  polltcxs  arises  from  the  metacarpal 
bone  of  the  middle- finger,  where  it  has  a flat  extended  base.  It 
goes  from  this  directly  across  the  metacarpal  bone  of  the  fore- 
finger to  meet  the  thumb.  It  is  of  a triangular  shape,  and  flat : 
its  base  is  at  the  metacarpal  bone  ; its  apex  is  at  the  thumb  : it 
is  inserted  into  the  lower  part  or  root  of  the  first  phalanx  : its 
edge  ranges  with  the  edge  of  the  flexor  brevis  : it  concurs  with 
it  in  office  ; and  its  more  peculiar  use  is  to  draw  the  thumb  to- 
wards the  fore-finger,  as  in  pinching. 

Thus  do  these  muscles,  covering  the  root  of  the  thumb,  form 
that  large  and  convex  ball  of  flesh  which  acts  so  strongly  in  al- 
most every  tiling  we  do  with  the  hand.  The  ball  of  the  thumb 
is  fairly'  surrounded  : it  is  almost  one  mass,  having  one  office  : 
but  as  the  deltoides  will,  in  some  circumstances,  pull  the  arm 
downwards,  some  portions  of  this  fleshy  mass  pull  the  thumb 
outwards  obliquely  ; some  directly  inwards  : but  the  great 
mass  of  muscle  bends  the  thumb,  and  opposes  it  to  the  hand  ; 
and  as  this  one  muscle  is  to  oppose  the  whole  hand,  the  ball  of 
flesh  is  very'  powerful  and  thick. 

The  short  muscles  of  the  little-finger  surround  its  root,  just 
as  those  of  the  thumb  surround  its  ball. 

CVII.  The  abductor  minimi  digiti  is  a thin  fleshy  mus- 
cle, which  forms  the  cushion  on  the  lower  edge  of  the  hand, 
just  under  the  little- finger.  It  is  an  external  muscle  : it  arises 
from  the  os  pisiforme,  and  from  the  outer  end  of  the  annular 
ligament.  It  is  inserted  laterally  into  the  first  bone  of  the  little 
finger  ; but  a production  of  it  still  goes  forward  to  the  second 
bone  of  the  little-finger. 

Its  use  is  to  spread  the  little- finger  sidewise,,  and  perhaps  to 
assist  the  flexors. 

CVIII.  The  flexor  earvus  minimi  digiti  is  a small  thin 
muscle  which  rises  by  the  side  of-the  last,  and  runs  the  same 
course,  with  nearly  the  same  insertion. 

Its  origin  is  from  the  ligament  of  the  wrist,  and  in  part  from 
the  crooked  process  of  the  cuneiform  bone.  Its  use  is  to  bend 
the  little-finger.  And  indeed  the  office  and  place  of  both  is  so 
much  the  same,  that  I have  marked  the  last  as  a flexor;  and 
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the  little  difference  there  is,  is  only  that  this  performs  a more 
direct  flexion. 

CIX.  The  adductor  minimi  digiti  is  sometimes  called 
the  metacarpal  of  the  little-finger.  It  lies  immediately  under 
the  former  muscle.  Its  origin  is  from  the  hook  of  the  cuneiform 
bone  and  the  adjoining  part  ol  the  carpal  ligament. 

It  is  inserted  into  the  outside  of  the  metacarpal  bone,  which 
it  reaches  by  turning  round  it.  Its  use  is  to  put  the  little-finger 
antagonist  to  the  others  : it  is  to  this  finger  what  the  opponens 
is  to  the  thumb.  It  also,  by  thus  bending  one  bone  of  the  me- 
tacarpus, affects  the  whole,  increases  the  hollow  and  external 
convexity  of  the  carpus,  and  forms  what  is  called  Diogenes’s 
cup. 

CX.  The  abductor  indicis  is  a flat  nfiuscle  of  considerable 
breadth,  lying  behind  the  adductor  pollicis,  and  exactly  resem- 
bling it,  being  like  the  second  layer.  It  arises  from  the  os  tra- 
pezium, and  from  the  first  bone  of  the  thumb  ; and  it  is  insert- 
ed into  the  back  part  of  the  first  bone  of  the  finger,  and  pulls  the 
fore-finger  towards  the  thumb. 

The  interossei  are  situated  betwixt  the  metacarpal  bones. 
I'hey  are  small,  round,  and  neat,  something  like  the  lumbri- 
Gales  in  shape  and  size.  Three  are  found  in  the  palm,  which 
bend  the  fingers,  and  draw  their  edges  a little  towards  the 
thumb  ; four  are  found  on  the  back  of  the  hand,  for  extending 
the  fingers. 

CXI.  The  interossei  interni  arise  from  betwixt  the  me- 
tacarpal bones.  They  are  also  attached  to  the  sides  of  these 
bones.  They  send  their  tendons  twisting  round  the  sides  to 
the  backs  of  these  bones  ; and  they  are  inserted  along  with  the 
tendons  of  the  lumbricales  and  extensors  into  the  back  of  the 
finger.  They  are  thus  flexors  of  the  first  joint,  and  extensors 
of  the  second  joint,  as  the  lumbricales  are. 

CXII.  The  interossei  extern i are  four  in  number. 
They  arise,  like  the  interni,  from  the  metacarpal  bones  and. 
their  interstices,  and  from  the  ligaments  of  the  carpal  bones. 
They  are  peculiar  in  having  each  two  heads,  therefore  named 
interossei  bicipites.  They  join  their  tendons  to  those  of  the 
extensor  and  lumbricales-:  they  have  therefore  one  common 
office  with  them  ; that  is,  extending  all  the  joints  of  the  fingers. 
Many  have  chosen  to  describe  the  origin  and  insertion  with 
most  particular  care,  marking  the  degree  of  obliquity,  and  as- 
certaining precisely  their  office,  and  giving  particular  names  to 
each,  as  prior  indicis  lor  the  first  external : all  which  I forbear 
mentioning,  because  they  must  be  more  liable  to  perplex  than 
likely  to  assist  the  student : if  we  but  remember  their  common 
place  and  office,  it  is  enough.  The  tendons  of  the  flexor  mus- 
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cles  bend  round  the  finger,  along  with  the  interossei  and  hint- 
bricales,  for  a surer  hold  ; consequently  the  tendons  of  the  long 
flexors,  of  the  lumbricales,  of  the  interossei  intend,  of  the  ex- 
tensors, and  of  the  interossei  extend,  meet  upon  the  backs  of 
the  fingers  ; which  are  by  them  covered  with  a very  strong  web 
r>f  'tendinous  fibres. 


CHAP.  IV. 


MUSCLES  OF  RESPIRATION  ; OR,  OF  THE  RIBS, 

The  whole  back  is  clothed  with  strong  muscles  ; and  all 
its  holes,  irregularities,  and  spines,  are  crossed  with  many 
smaller  ones.  These  muscles  are  related  either  to  the  arm,  to 
the  ribs,  or  to  the  spine,  i.  e.  the  vertebrae,  whose  motions  they 
perform  ; and  from  this  we  obtain  an  arrangement  not  incon- 
sistent with  the  regular  order  of  their  office,  and  yet  correspond- 
ing with  the  best  order  of  dissection. 

The  first  or  uppermost  layer  of  muscles,  viz.  the  trapezius* 
the  musculus  patientiae,  the  rhomboides,  the  latissimus  dorsi, 
belong  to  the  arm.  The  serrated  muscles,  which  lie  next  un- 
der these,  are  the  muscles  of  respiration,  and  belong  to  the 
ribs  : while  the  splenius  and  complexus,  the  muscles  of  the 
neck,  the  longissimus  dorsi,  sacro  lumbalis,  and  the  quadratus 
lumborum,  which  are  muscles  of  the  back,  and  the  innumera- 
ble smaller  muscles  which  lie  betwixt  the  vertebra,  belong  en- 
tirely to  the  spine. 

Respiration  is  indeed  performed  chiefly  by  the  muscles  of 
the  belly,  that  is,  in  ordinary  and  easy  breathing.  In  high 
breathing,  the  difficulty  is  relieved  by  the  co-operation  of  al- 
most all  the  muscles  of  the  trunk  ; of  which  there  is  scarcely 
one  that  may  not  assist  in  some  slight  degree.  But  yet  the 
muscles  of  the  abdomen  have  many  other  offices.  And  the 
muscles  of  the  spine,  and  of  the  scapula,  again,  belong  properly 
to  the  arm  and  trunk  ; and  therefore  I call  those  the  muscles 
of  respiration  by  which  the  ribs  are  moved  in  breathing,  and 
which  have  no  direct  relation  to  almost  any  other  motion  but 
merely  that  of  the  ribs. 

The  muscles  which  are  appropriated  to  the  ribs,  performing 
no  other  motion,  are. 
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and  lies  fleshy  over  the  ribs,  to 
J pull  them  upwards. 

'I  which  comes  from  the  lumbar 
fvertebrae,  and  lies  flat  on  the 
i lower  part  of  the  back,  to  pull 
J the  ribs  downwards. 

which  are  twelve  flat  muscles, 
arising  from  the  transverse  pro- 
>cessof  each  vertebra,  and  going 
down  to  the  rib  below,  they 
raise  the  ribs. 

"'I  which  lie  betwixt  the  ribs,  and 
[fill  up  all  the  space  betwixt  rib 
[ and  rib  ; they  also  raise  the 
J ribs. 

And  there  may  be  added  to  these,  that  muscle  which,  lying 
under  the  sternum  and  within  the  thorax,  is  called  triangularis 
jsterni,  and  pulls  the  ribs  downwards. 

CXIII.  The  serratus  superior  posticus  lies  flat  upon 
the  side  of  the  neck,  under  the  trapezius  and  rhomboides,  and 
over  the  splenius  and  complexus  muscles.  It  arises  by  a flat 
and  shining  tendon  from  the  spines  of  the  three  lower  vertebrae 
of  the  neck  and  the  two  uppermost  of  the  back.  It  goes  oblique- 
ly downwards  under  the  upper  corner  of  the  scapula,  and  is  in- 
serted into  the  second,  third,  and  fourth  ribs,  by  three  neat 
fleshy  tongues. 

The  ligamentum  nuchae  is  chiefly  formed  by  the  meeting  of 
the  trapezii  muscles  ; and  the  flat  tendons  of  these  upper  serrat-* 
ed  muscles  help  to  form  it. 

They  are  purely  levators  of  the  ribs  : their  effect  upon  the 
vertebrae,  if  they  have  any,  must  be  very  slight. 

CXIV.  The  serratus  inferior  posticus  is  a very  broad, 
thin,  muscle,  situated  at  the  lower  part  of  the  back,  under  the 
latissimus  dorsi,  but  above  the  longissimus  dorsi  muscle. 

It  arises  in  common  with  the  latissimus  dorsi,  from  the 
spines  of  the  two  or  three  lower  vertebrae  of  the  back,  and  the 
three  or  four  uppermost  vertebrae  of  the  loins.  Their  origin, 
like  that  of  the  latissimus,  is  by  a thin  tendinous  expansion  : it 
soon  becomes  fleshy,  and,  dividing  into  three,  sometimes  four, 
fleshy  straps  or  tongues,  each  of  them  is  inserted  separately 
into  the  ninth,  tenth,  eleventh,  and  twelfth  lower  ribs,  near  their 
cartilages.  So  that  tHs  muscle,  spreading  so  wide  out  from 
the  centre  of  motion,  has  vast  power  ; for  it  has  the  whole 
length  of  the  rib  as  a lever. 

Its  office  is  to  pull  the  ribs  dowhwards  and  backwards  ; the 
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effect  of  which  must  be  to  compress  the  chest,  and  in  certain 
circumstances  to  turn  the  spine. 

CXV.  The  levatores  costaretm  are  twelve  muscles  on- 
each  side,  for  the  direct  purpose  of  lifting  the  ribs  ; they  lie 
above  or  upon  the  ribs,  at  their  angles,  and  are  thence  named 
by  some  supra  costales. 

They  are  almost  a portion  of  the  external  intercostal  mus- 
cles. The  first  of  the  levators  arises  from  the  transverse  pro- 
cess of  the  last  vertebra  of  the  neck,  and  goes  down  to  be  insert- 
ed into  the  first  rib,  near  its  tuberosity  ; and  so  all  that  follow' 
arise  from  a transverse  process,  and  go  to  the  rib  below,  being 
very  small  and  tendinous  at  either  end.  But  the  three  last  le- 
\rators  arise  from  the  second  process  above  the  rib  to  which 
they  belong.  They  pass  one  rib  to  go  into  the  one  below  it  : 
they  are  consequently  twice  as  long  as  the  nine  first  are  ; and 
are  therefore  named  levatores  costarum  longiores  from 
the  ninth  downwards^ 

Thus  the  levatores  costarum  are  a succession  of  small  mus- 
cles, arising  from  the  transverse  processes  of  the  vertebrae,  and 
going  to  the  angles  of  the  ribs  ; beginning  from  the  last  verte- 
bra of  the  neck,  and  ending  with  the  last  but  one  of  the  back. 
They  lie  under  the  longissimus  dorsi  and  sacro  lumbalis  ; and 
often  they  have  connections  with  these  muscles,  sometimes 
very  close. 

CX  VI.  The  intercostalf.s  are  two  rows  of  muscles  which 
lie  betwixt  the  ribs : one  row  is  external,  the  other  internal. 
The  external  intercostals  run  from  the  spine  towards  the 
sternum,  havingtheir  fibres  directed  from  behind  forwards,  and 
stopping  at  the  cartilages  of  the  ribs.  The  internal,  again, 
begin  from  the  sternum,  and  go  towards  the  spine  ; they  have 
their  fibres  directed  backwards,  and  they  stop  at  the  angle  of 
the  ribs  ; the  reason  for  which  might  be  given,  were  it  worth 
our  while  to  stop  for  an  explanation. 

These  two  rows  were  thought  to  antagonize  each  other  ; the 
one  to  pull  the  ribs  downwards,  the  other  to  raise  them.  But 
I shall  not  stop  to  explain  this,  nor  to  refute  it  ; it  is  sufficient 
to  declare  their  true  use,  which  is  (both  external  and  internal), 
to  raise  the  ribs  and  assist  inspiration.* 

The  ninth,  tenth,  eleventh  and  twelfth  ribs,  have  a freer  mo- 
tion ; and  it  appears  to  me  that  this  is  the  true  use  of  the  leva- 
tores longiores  ; and  for  the  same  reason  we  find,  that  Irom  the 

* I remember,  many  years  ago,  to  have  heard  Dr.  Monro  explain  the  office  cl 
the  intercoftal  muscles  by  a diagram,  deducing  from  that  argument,  the  more 
powerful  effect  of  all  mufcles  having  oblique  fibres. 
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sixth  rib  and  downwards  there  are  certain  slips  of  the  internal 
intercostals,  which  pass  over  one  rib  and  go  to  the  second  be- 
low ; and  as  the  levatores  longiores  were  called  supra-costales, 
these  have  been  named  infra-costales,  and  costarum  de- 
pressores  proprii.  They  were  discovered  by  Verhein,  and 
bear  his  name  : they  were  explained  as  depressors  of  the  ribs 
by  Haller  ; but  they  are  little  different  from  the  intercostals  in 
form,  and  not  at  all  in  office,  for  they  raise  the  ribs  along  with 
the  intercostal  muscles. 

CXVII.  The  TRIANGULARIS  STERNI,  or  sterno  cost  alis, 
is  a depressor  of  the  ribs  ; an  internal  muscle  lying  chiefly  on 
the  inner  surface  of  the  sternum,  and  on  the  cartilages  of  the 
ribs.  It  is  very  generally  considered  as  a triangular  muscle  on 
each  side,  but  some  consider  it  as  three  or  four  muscles  under 
the  title  of  sterno-costales. 

There  are  four  slips  lying  on  the  cartilages  of  the  third, 
fourth,  fifth,  and  sixth  ribs.  The  lower  portion  of  the  triangu- 
laris arises  from  the  ensiform  cartilage,  and  is  inserted  into 
the  third  or  fourth  rib  ; the  third  arises  from  the  middle  of  the 
sternum,  and  goes  off  from  the  edges  of  that  bone  to  be  insert- 
ed into  the  third  rib. 

The  fourth  or  uppermost  portion  is  often  wanting  ; it  goes 
off  in  part  also  from  the  inner  surface  of  the  sternum,  but  more 
commonly  from  the  third  rib,  and  goes  to  the  second  rib. 

In  a dog  they  are  much  larger  than  in  a man.  Their  office 
is  to  depress  the  ribs.  And  these  portions  are  all  conjoined  at 
their  roots,  which  gives  the  whole  muscle  the  triangular  shape. 

The  true  uses  ol  the  intercostales,  subcostales,  and  triangu- 
laris stemi,  have  been  disputed  ; but  if  the  first  rib  be  more 
fixed  than  the  other  ribs,  then  the  intercostals  proceeding 
downwards  from  the  first  rib  must  raise  all  the  thorax  ; and  if 
the  sternum  be  more  fixed  than  the  ribs,  then  the  sterno- 
costales  muscles  going  upwards  from  the  sternum  must  pull 
down  the  ribs. 
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MUSCLES  OF  THE  HEAD,  NECK  AND  TRUNK. 

MUSCLES  or  THE  HEAD  AND  NECK. 

THE  serratus  superior  posticus  being  raised,  the  splenii 
come  into  view  ; and  the  splenii  being  also  lifted,  the  com- 
plexus  is  fully  exposed. 

CXVIII.  Splenius.--' The  two  splenii  are  so  named  from 
their  lying  like  surgical  splints  along  the  side  of  the  neck  ; both 
together  they  have  the  appearance  of  the  letter  Y ; the  com- 
plexus  being  seen  betwixt  them  in  the  upper  part  of  the  angle. 
They  lie  immediately  under  the  trapezii,  and  above  the  com- 
plexi. 

Each  splenius  is  a flat  and  broad  muscle,  which  arises  from 
the  spinous  processes  of  the  neck  and  back,  and  is  implanted 
into  the  back  part  of  the  head.  It  arises  from  the  four  spines 
of  the  back  and  the  five  lower  of  the  neck  ; it  parts  from  its 
fellowr  at  the  fifth  vertebra  of  the  neck,  so  as  to  show  in  the  in- 
terstice two  or  three  of  the  uppermost  spines  of  the  neck,  with 
the  upper  part  of  the  complexus  muscle  ; each  splenius  goes 
obliquely  outwards,  to  be  inserted  into  the  occipital  ridge,  and 
all  along  to  the  root  of  the  mastoid  process.  At  the  third 
vertebra  of  the  neck,  where  the  two  splenii  muscles  part  from 
each  other,  the  tendons  of  the  opposite  splenii  are  closely  con- 
nected both  with  each  other,  and  with  the  common  tendon, 
which  is  called  ligamentum  nucha:. 

This  is  the  splenius  capitis  ; but  there  is  a portion  of  this 
same  muscle  which  lies  under  this,  and  which  has  the  same 
common  origin,  but  which  terminates  by  four  or  five  distinct 
tendons  in  the  transverse  processes  of  the  upper  vertebra  of  the 
neck.  This  portion  may  be  dissected  apart ; and  has  been 
considered  by  many  as  a muscle,  the  splenius  colli  of  Al- 
binus  ; who  has  distinguished  as  splenius  capitis  all  that  part 
arising  from  the  spines  of  the  neck,  and  implanted  into  the 
head,  and  as  the  splenius  colli,  all  that  part  which  arises  from 
the  vertebra  of  the  back,  and  is  implanted  into  the  transverse 
processes  of  the  neck. 

These  splenii  are  the  proper  antagonists  of  the  mastoid 
muscles.  Both  the  splenii  acting,  pull  the  head  directly  back- 
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*yards ; one  acting  turns  the  head  and  neck  obliquely  to  one 
side  ; one  acting  along  with  the  corresponding  mastoid  mus- 
cle, lays  the  ear  down  upon  the  shoulder. 

CXIX.  The  complexus  is  named  from  the  intricacy  of  its 
muscular  and  tendinous  parts,  which  are  mixed  ; from  the  ir- 
regularity of  its  origins,  which  are  very  wide,  it  has  the  names 
of  complexus-implicatus-trigeminus,  by  which  the  stu- 
dent is  warned  of  the  difficulty  of  understanding  this  muscle. 

It  lies  immediately  under  the  splenius ; arises  by  distinct 
tendons,  with  ten  or  more  tendinous  feet,  from  the  transverse 
processes  of  the  neck  and  back,  from  the  four  lower  vertebrae 
of  the  neck,  and  from  the  seven  uppermost  of  the  back  ; having 
also  some  less  regular  origins,  as  from  two  spines  of  the  back, 
and  from  four  oblique  processes  in  the  neck.  It  grows  into  a 
large  muscle,  which  is  not  like  the  splenius,  flat  and  regular, 
but  thick,  fleshy,  composed  of  tendon  and  flesh  mixed  ; filling 
up  the  hollow  by  the  sides  of  the  spines  of  the  neck,  and  termi- 
nating in  a broad  fleshy  head,  which  is  fixed  under  the  ridge 
of  the  occipital  bone ; and  this  is  the  part  which  is  seen  in  the 
angle  or  forking  of  the  splenii. 

This  may  stand  as  the  general  description  of  the  muscle 
considered  as  one  : but  Albinus  has  chosen  to  describe  it  as 
two  muscles,  under  two  different  names,  with  a minuteness 
which,  far  from  clearing  the  demonstration  of  any  difficulties, 
makes  it  less  distinct ; and,  if  any  thing  could  complete  the 
confusion,  it  was  his  humour  of  calling  that  biventer  which 
had  been  hitherto  named  complexus,  and  naming  the  lower 
part  of  the  muscle  complexus,  though  it  never  had  been 
distinguished  from  the  rest. 

The  biventer  of  Albinus  is  the  upper  layer  of  the  mus- 
cle, that  part  which  appears  in  the  fork  of  the  splenii : and  if 
we  have  hitherto  named  it  complexus,  from  its  mixture  of 
tendons  and  flesh,  it  is  particularly  improper  to  transfer  that 
name  to  another  part  of  the  muscle  which  is  less  complicated. 
This  upper  layer,  the  biventer  cervicis,  arises  by  a large 
broad  head  from  the  occipital  bone.  In  the  centre  of  this 
belly  there  is  a confusion  of  tendon  ; then  there  is  a middle 
tendon,  about  the  middle  of  the  arch  of  the  neck  ; and  the 
lower  part  of  the  biventer  arises  from  two  parts  ; first,  by  one 
slip  of  flesh  from  the  two  uppermost  spines  of  the  back  ; and, 
secondly,  by  a larger  fleshy  portion  which  comes  from  the 
fourth,  fifth,  sixth,  and  seventh  transverse  processes  of  the 
back.  And  it  is  from  the  upper  and  lower  fleshy  heads,  and 
the  confused  middle  tendon,  that  it  is  called  biventer. 

The  complexus  of  Albinus  lies  below  this  one.  It  arises 
by  three  tendinous  and  fleshy  slips  from  the  three  upper  trans- 
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verse  processes  of  the  back  : then  it  has  four  other  slips  from 
four  oblique  or  articulating  processes  of  the  neck  ; which 
various  origins  are  gathered  into  one  thick  irregular  fleshy 
belly,  which  is  implanted  into  the  occiput  under  the  great  head 
of  the  biventer,  and  mixed  with  it.  This  I have  chosen  to 
explain,  lest  the  student  should  be  embarrassed  by  false 
names  ; referring  him  to  the  first  paragraph  for  the  true  and 
simple  description  of  this  muscle. 

CXX.  Trachelo-mastoideus*. — -The  last  muscle  is  often 
named  complexus  major,  and  this  complexus  minor  ; but  a 
fitter  name  is  the  trachelo-mastoideus,  from  its  origin  in 
the  neck  and  its  insertion  in  the  mastoid  process. 

It  has  exactly,  or  nearly,  the  same  origin  and  the  same  in- 
sertion with  the  splenius ; for  it  arises,  not  from  the  spines 
indeed,  but  from  the  transverse  processes  of  the  back  and 
neck,  and  is  implanted  into  the  mastoid  process. 

Its  origin  is  from  the  three  first  vertebrae  of  the  back,  and 
from  the  five  lowest  of  the  neck  at  their  transverse  processes. 
Its  origins  are  by  distinct  tendons,  and  its  belly  is  in  some  de- 
gree mixed  of  tendon  and  flesh  ; whence  its  name  of  complexus 
minor.  It  is  inserted  into  the  mastoid  process,  just  under  the 
insertion  of  the  occipital  part  of  the  splenius  : and  indeed  its 
long  and  flat  belly  lies  all  along  under  that  muscle,  so  that  the 
order  is  this:  1.  The  trapezius  ; 2.  The  splenius  capitis  ; 
3.  The  splenius  cervicis  ; 4.  The  trachelo-mastoideus. 

It  is  needless  to  speak  of  its  use,  since  the  use  of  all  these 
muscles  is  to  draw  the  head  backwards  directly,  when  both 
act ; obliquely,  when  one  acts  alone. 

The  recti  muscles  are  two  deep-seated  muscles,  which  go. 
immediately  from  the  vertebrae  to  the  occiput  to  be  inserted 
into  its  lower  ridge.  They  are  called  major  and  minor. 

CXXI.  The  rectus  minor  is  the  shorter  of  the  two,  arising 
from  the  first  'vertebra  of  the  neck.  Its  place  of  origin  is  a 
small  tuber  which  stands  in  the  place  of  the  transverse  process 
of  the  first  vertebra  ; and  from  that  point  where  it  is  tendin- 
ous, it  goes  up  to  the  occipital  ridge,  and  is  inserted  fleshy. 

CXXII.  The  rectus  major  is  larger.  It  rises,  in  like 
manner,  tendinous,  from  the  second  vertebra  of  the  neck  at  its 
transverse  process,  and  mounting  from  that,  is  inserted  fleshy 
into  the  lower  ridge  of  the  occiput  without  the  former.  These 

• It  is  the  TRACHELO-MASTOIDEUS,  tile  MASTOIDEUS  L A T ER  AL16,  the  CAPITIS 

partertius,  the  complexus  minor  ’ by  some  it  is  considered  as  a part  of  the 
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Are  so  placed,  that  the  recti  in 'mores  appear  in  the  interstice  of 
the  recti  majores.  And  though  we  call  them  both  recti,  yet 
they  cannot  truly  be  so;  for  the  recti  minores  must  be,  in  some 
degree,  oblique,  and  the  recti  majores  still  more  so  : and  con- 
sequently, although  their  chief  use  be  conjointly  to  draw  the 
head  directly  backwards,  yet  one  acting  must  turn  the  head  to 
its  side.  And  indeedthe  same  may  be  said  of  all  the  muscles 
of  the  neck  ; for  they  are  all  divided  by  the  spine,  and  conse- 
quently they  are  all  oblique. 

The  obliquus  superior  and  obliquus  interior  corres- 
pond very  closely  in  all  things  with  the  recti  ; but  in  their  ob- 
lique direction  the  uppermost,  as  being  much  shorter,  has  been 
named  obliquus  minor,  the  lower  one  obliquus  major. 

CXXIII.  The  obliquus  superior  arises  from  the  trans- 
verse process  of  the  atlas,  and  is  inserted  into  the  end  of  the 
lower  occipital  ridge.  Its  use,  notwithstanding  its  oblique 
position,  is  not  to  turn,  but  to  bend,  the  head  backwards  ; for 
the  occipital  condyles  are  not  concentric  circles.  Its  insertion 
into  the  occiput  is  under  the  splenius  and  complexus  ; but  one 
edge  of  it  is  above  the  insertion  of  the  rectus  major. 

CXXIV.  The  obliquus  inferior  rises  from  one  vertebra 
and  goes  to  another.  It  arises  from  the  spine  of  the  second 
vertebra  : it  goes  to  the  transverse  process  of  the  first ; and  it 
meets  the  superior  oblique  muscle  ; and,  by  the  long  lever  or 
arm  of  the  first  vertebra,  obtains  great  power.  The  first  ver- 
tebra or  atlas  rolls  on  the  tooth-like  process  of  the  dentatus 
and  while  the  great  and  slow  motions  of  the  neck  in  general  are 
performed  by  other  muscles,  the  short  and  quick  turnings  of 
the  head  are  performed  entirely  by  these  oblique  muscles. 

MUSCLES  OF  THE  TRUNK. 

The  great  muscles  which  move  the  back  and  loins  are  the 
QUADRA  rus  LUMBORUM,  SACRO  HJMBAL1S,  and  L0NG1SS1- 
MUS  DORSI. 

The  sacro  lumbalis  and  longissimus  dorsi  lie  immediately 
dnder  the  latissimus  dorsi,  which  is  the  outer  layer  ; the 
quadratus  lumborum  lies  again  under  these,  and  next  to  the 
abdominal  muscles  ; and,  lastly,  the  abdominal  muscles  are 
the  innermost  layer,  and  make  the  back  part  of  the  walls  of 
the  abdomen.  Although  the  quadratus  lumborum  lies  deep 
under  the  longissimus  dorsi  muscle,  I shall  describe  it  first  for 
the  sake  of  a connection  which  will  be  presently  understood. 

CXXV.  The  quadratus  lumborum  is  a flat  squared  mus- 
cle, named  quadratus  from  its  square  or  rather  oblong  form. 
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It  arises  fleshy  from  three  or  four  inches  of  the  back  part  of  the 
os  ilium,  and  from  the  ligaments  of  the  pelvis,  which  tie  the 
back  part  of  the  ilium  to  the  side  of  the  sacrum  atid  to  the 
transverse  processes  of  the  loins.  As  it  goes  upwards  along 
the  side  of  the  lumbar  vertebrse,  it  takes  hold  of  the  points  of 
the  transverse  processes  of  each  by  small  tendinous  slips  ; so 
that  we  are  almost  at  a loss  whether  to  consider  these  as  new 
origins  or  as  insertions  : but  its  chief  insertion  is  into  the  lower 
edge  of  the  last  rib,  and  a small  production  of  it  slips  under  the 
arch  of  the  diaphragm,  to  be  implanted  into  the  body  or  fore 
part  of  the  last  vertebra  of  the  back. 

The  longxssimus  dorsi  and  sacro  lumbalis  have  their 
origin  in  one  common  and  broad  tendon,  coming  from  the  sa- 
crum, ilium,  and  loins  ; the  two  muscles  lie  along  side  of  each 
other  ; the  longissimus  dorsi  is  nearer  the  spine,  and  keeps  its 
tendons  closer  by  the  spine.  The  sacro  lumbalis  is  farther 
from  the  spine,  and  spreads  its  tendinous  feet  broader  upon  the 
sides  of  the  thorax  ; and  if  one  be  a little  under  the  other,  it 
is  the  outer  edge  of  the  longissimus  dorsi,  which  is  a little 
under  the  edge  of  the  lumbar  muscle. 

The  common  tendon  and  muscle  (for  there  is  for  some  way 
but  one  muscle)  begins  thus  : it  may  be  said  to  have  two  kinds 
of  adhesion  ; for,  first,  externally  it  appears  a broad,  flat,  and 
shining  tendon,  which  arises  tendinous  from  all  the  spines  of 
the  lumbar  vertebrse,  from  the  spines  of  the  sacrum,  and  from 
the  back  part  of  the  os  ilium.  But  the  inner  surface  of  this 
broad  tendon  is  strongly  fleshy  ; for  it  arises  fleshy  from  the 
back  part  of  the  ilium,  from  the  deep  hollow  betwixt  the  ilium 
and  sacrum,  from  the  sides  of  the  long  spines  of  the  lumbar 
vertebrse,  and  from  their  articulating  processes  and  the  roots 
of  their  transverse  processes.  In  short,  its  origin  is  all  tendin- 
ous without,  and  all  fleshy  within  ; and  its  flesh  arises  from  all 
that  irregular  surface  which  is  on  either  side  of  the  spine,  be- 
twixt the  os  ilium  and  the  vertebrse  of  the  loins  ; and  thus  it 
continues  one  strong  tendinous  and  fleshy  muscle,  filling  up  all 
the  hollow  of  the  loins.  There  is  an  appearance  of  separation, 
something  like  a split  in  the  tendon,  which  shows  in  the  loins 
what  part  of  the  tendon  belongs  to  each  muscle  ; but  it  is  only 
in  the  back  that  they  are  fairly  divided.  b 

Just  opposite  to  the  lowest  rib,  the  longissimus  dorsi  and  sa-  * 
cro  lumbalis  break  off  from  the  common  tendon  ; and  the  lon- 
gissimus goes  to  be  implanted  into  the  vertebrse,  and  the  sacro 
lumbalis  to  be  implanted  into  the  ribs. 

CXXVI.  The  longissimus  dorsi  is  a muscle  of  the  spine. 

It  is  not  a flat  muscle,  but  round,  thick,  and  firm,  filling  up  all 
the  hollow  betwixt  the  spine  and  the  angle  of  the  ribs.  It  is  of 
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a long  form,  as  its  name  implies,  terminating  towards  its  top 
almost  in  a point.  It  has  two  distinct  sets  of  feet  by  which  it  is 
inserted  ; one  set  of  feet  more  fleshy,  but  small  and  neat,  go 
outwards  from  the  side  as  it  were  of  the  muscle,  to  be  implant- 
ed near  the  heads  of  the  ribs  ; the  lower  ones  farther  out  than 
. the  heads  of  the  ribs  ; the  upper  ones  close  to  the  head,  and 
consequently  closer  to  the  spine.  These  heads  are  nine  or  ten 
in  number,  corresponding  with  the  nine  or  ten  uppermost  ribs. 
Another  set  of  heads,  which  are  not  so  well  seen  as  this  set, 
because  they  lie  more  under  the  muscle,  are  small,  neat,  and 
tendinous  ; they  go  in  an  opposite  direction,  viz.  inwards  and 
upwards  ; keep  closer  by  the  spine,  and  are  inserted  into  the 
transverse  processes  of  the  vertebrae  of  the  back.  This  set  of 
heads  is  thirteen  in  n*mber,  implanted  into  the  transverse  pro*- 
cesses  of  all  the  back,  and  of  one  vertebra  of  the  neck. 

CXXVII.  The  sacro  lumbalis  separates  from  the  lon- 
gissimus  dorsi  at  the  last  rib,  and  is  a flatter  and  less  fleshy 
muscle  : its  twelve  tendons  are  flatter  than  those  of  the  lon- 
gissimus  dorsi,  and  go  out  wider  from  the  spine.  The  tendons 
next  to  the  longissimus  dorsi  run  highest  up,  and  are  the  long- 
est ; those  farthest  from  the  spine,  i.  e.  farthest  out  upon  the 
chest,  are  the  shortest.  It  has  a flat  tendon  for  each  rib,  which 
takes  hold  upon  the  lower  edge  of  the  rib.  But  it  has  another 
order  of  small  muscles  which  mix  with  it : for  as  the  longissi- 
mus dorsi  has  a double  row  of  insertion,  this  has  another  set  of 
attachments  ; for  there  arises  from  the  surface  of  each  rib,  at 
least  of  the  six  or  seven  lowest  ribs,  a small  slip  of  flesh,  which 
runs  into  the  substance  of  the  sacro  lumbalis,  and  mixes  with 
it ; and  these  fleshy  slips  go  by  the  name  of  the  add  it  amen- 
tum AD  SACRO-LUMBALEM,  Or  MUSCULI  ACCESSORII. 

Both  these  muscles,  viz.  the  longissimus  and  sacro  lumbalis, 
terminate  in  points  which  reach  towards  the  neck  ; and  under 
the  point  of  each  there  lie  the  roots  of  two  small  muscles,  which 
go  up  to  move  the  neck.  Many  have  referred  these  slips  go- 
ing up  into  the  neck  entirely  to  the  muscles  I am  now  describ- 
ing ; calling  one  an  ascending  slip  of  the  longissimus  dorsi, 
and  the  other  a slip  of  the  sacro  lumbalis  ; while  others  have 
described  them  as  distinct  muscles,  having  but  slight  connec- 
tions with  the  longissimus  and  sacro  lumbalis.  Their  proper 
names  are  cervicalis  descendens,  and  transversalis 

COLLI. 

CXXVIII.  The  cervicalis  descendens  is  connected 
with  the  sacro  lumbalis  muscle  ; it  cannot  be  entirely  referred 
to  it,  for  the  cervicalis  descendens  arises  as  a distinct  muscle 
from  the  five  lower  vertebrae  of  the  neck  at  their  transverse  pro- 
cesses ; goes  downwards  very  small  and  slender  to  be  inserted 
Voi . I.  o.  a 
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into  the  six  uppermost  ribs,  to  get  at  which  it  slips  under  the 
longest  tendons  of  the  sacro  lumbalis  ; but  that  the  cervicalis 
descendens  does  not  belong  to  the  sacro  lumbalis,  may  be  inferr- 
ed from  its  having  distinct  tendons  from  six  ribs,  and  from  six 
transverse  processes  of  the  neck,  and  from  these  tendons  being 
in  a direction  which  does  not  at  all  correspond  with  the  heads 
of  the  sacro  lumbalis.  Indeed  the  longissimus  dorsi  has  a 
better  claim  to  this  muscle  ; for  a long  slip,  partly  tendinous 
and  partly  flesh)',  runs  upwards  from  the  longest  tendon  of  the 
longissimus  dorsi,  to  join  itself  to  the  cervicalis  descendens.* 

CXXIX.  The  transversalis  colli  is  that  which  Sabba- 
tier  refers  to  the  longissimus  dorsi  ; but  it  is  a distinct  muscle, 
arising  partly  tendinous  and  partly  fleshy  from  the  five  upper 
transverse  processes  of  the  back  ; lies  betwixt  the  trachelo 
mastoideus  and  the  cervicalis  descendens  ; goes  from  the 
transverse  processes  of  the  back  to  the  transverse  processes  of 
the  neck,  and  has  no  more  than  a confused  and  irregular  con- 
nection with  any  other  muscle. 

The  quadratus  lumborum  keeps  the  trunk  erect  by  the 
action  of  both  muscles  at  once  ; inclines  it  to  one  side,  or  turns 
it  upon  its  axis,  when  one  only  acts  ; and  by  its  insertion  into 
the  ribs  must  assist  in  high  breathing,  by  pulling  down  the 
ribs.  The  longissimus  dorsi  has  no  power  but  over  the  spine, 
which  it  bends  backwards,  acting  continually  in  keeping  the 
trunk  erect.  This  is  also  the  chief  use  of  the  sacro  lumbalis  ; 
but  the  sacro  lumbalis  going  out  further  upon  the  ribs, 
takes  such  hold  upon  them,  that  besides  its  common  action  of 
raising  the  trunk,  it  may,  on  occasions,  pull  them  down,  assist- 
ing the  quadratus  and  the  lower  serrated  muscle.  And  it  will 
have  greater  power  in  turning  the  trunk  of  the  body  upon  its 
axis  than  the  longissimus  dorsi,  which  pulls  almost  directly 
backwards.  The  cewicalis  descendens  co-operates  with 
the  trachelo  mastoideus  and  others,  which  turn  the  head  to 
one  side  ; and  the  cervicalis  descendens  bends  the  neck  to  one 
side  ; both  the  one  and  the  other  being  independent  muscles, 
and  having  no  further  connection  with  each  other  than  what 
arises  from  the  confusion  of  the  parts. 

* Hence  in  is  plain  that  the  sacro  lumbalis  and  longissimus  dorsi  have  nearly  an 
equal  claim  to  the  cervicalis  descendens.  For.  first,  the  longissimus  dorsi  sends 
its  longest  tendon  fairly  up  into  the  cervicalis  descendens  so  far,  that  the  slip  is  im- 
planted, into  the  transverse  processes  of  the  neclc.  And,  secondly,  the  feet  of  the 
cervicalis  descendens  begin  under  the  last  tendons  of  the  sacro  lumbalis,  so  as  to 
have  the  appearance  of  arising  from  its  supplementary  muscle,  the  additamentum , 
and  being  part  of  it;  and  indeed  Sabbatier  has  described  it  according  to  this 
view. 
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These  two  muscles  bring  us  to  mention  that  intricate  set  ot 
muscles  which  fills  up  all  the  hollows  and  interstices  among  the 
spines  and  irregular  processes  of  the  vertebrae,  which  might  be 
fairly  reckoned  as  one  muscle,  since  they  are  one  in  place  and 
in  office  ; but  which  the  anatomist  may  separate  into  an  infi- 
nite number,  with  various  and  perplexing  names  ; and  oppor- 
tunity which  anatomists  have  been  careful  not  to  lose. 

The  surface  of  the  back,  from  the  bulge  of  the  ribs  on  one 
side  to  the  bulge  of  the  ribs  on  the  opposite  side  of  the  thorax, 
is  one  confused  surface  ; consisting  of  innumerable  hollows, 
processes,  and  points  of  bone  ; and  it  is  tied  from  point  to 
point  with  innumerable  small  muscles,  or  unequal  bundles  of 
mixed  tendon  and  flesh.  There  are  many  points  ; as  the  spi- 
nous, transverse,  and  oblique  processes  of  the  vertebrae,  and 
the  bulging  heads  and  angles  of  the  ribs  ; and  each  process,  or 
at  least  each  set  of  processes,  has  its  distinct  sets  of  muscles 
and  tendons. 

1.  There  is  one  long  continuity  of  muscular  and  tendinous 
fibres  going  from  spine  to  spine,  along  the  whole  length  of  the 
back  and  neck.  This  is  divided  into  the  spinalis  cervicis 
and  the  spinalis  dorsi. 

2.  There  is  a similar  continuation  of  fibres,  with  less  tendon 
and  more  flesh,  belonging  one  half  to  the  spine  and  the  other 
half  to  the  transverse  processes,  where -it  is  named  semi- 

SPINALIS  DORSI. 

3.  There  is  a great  mass  lying  all  along  the  hollow  of  the 
back,  on  each  side  of  the  spinous  processes,  which  passing 
alternately  from  the  transverse  process  of  one  vertebra  to  the 
spinous  process  of  the  next  above,  is  of  course  split  into  many 
heads,  but  yet  having  such  connection  as  to  give  it  the  form 
and  name  of  a single  muscle,  the  multifidus  spinal. 

4.  and  5.  There  are  yet  smaller  muscular  fasciculi,  which 
stand  perpendicularly  betwixt  every  two  transverse  and  every 
two  spinous  processes ; thence  they  are  named  intertrans- 
versarii  and  inter-spinales. 


CXXX.  The  spinalis  cervicis  is  that  which  is  implanted 
into  the  spines  ot  the  cervical  vertebrae  ; but  because  it  does 
not  go  from  spine  to  spine,  like  the  spinalis  dorsi,  but  from 
transverse  processes  to  spines,  it  has  been  named  by  Winslow 
semi- spinal  is,  or  transverso-spinalis  colli.  It  arises 
from  the  transverse  processes  of  the  six  upper  vertebrae  of  the 
back,  and  is  inserted  into  all  the  spinous  processes  of  the  ver- 
tebrae of  the  neck  except  the  first  and  last ; and  it  extends  the 
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neck,  or,  by  its  obliquity,  may  contribute  to  the  turnings  o| 
the  neck,  or  to  bending  it  to  one  side.* 

CXXXI.  The  spinalis  dorsi  arises  from  two  spinous  pro- 
cesses of  the  loins,  and  from  the  three  lower  spines  of  the 
back  ; and  passing  two  spines  untouched,  it  is  implanted  into 
all  the  spines  of  the  back  except  the  uppermost.  This  muscla 
is  very  slender  and  long,  and  consists  fully  more  of  tendon 
than  of  flesh  : it  has  five  feet  below,  rising  from  the  lower 
spines  of  the  back  and  loins  ; and  nine  feet  above,  implanted 
into  the  upper  spines  of  the  back.  Its  action  must  raise  the 
spine  ; but  perhaps  it  may  be  equally  useful  as  a muscular  and 
tendinous  ligament. 

CXXXII.  The  semi-spinal  is  dorsi  arises  from  the  trans- 
verse processes  of  the  lower  vertebrse  of  the  back  all  but  two  ; 
and  is  implanted  into  the  upper  spinous  processes  of  the  back, 
and  into  the  first  spine  of  the  neckf. 

CXXXIII.  The  multifidus  spina;  runs  from  the  sacrum 
along  all  the  spine  to  the  vertebrse  of  the  neek ; and  is  a com- 
prehensive and  true  way  of  describing  many  irregular  portions 
of  flesh,  which  authors  have  divided  into  distinct  musclesj:. 
It  is  a continued  fleshy  indentation,  from  transverse  process  to 
spine,  through  all  the  vertebrse  of  the  back,  neck,  and  loins. 

It  begins  both  tendinous  and  fleshy  from  the  upper  convex 
surface  of  the  os  sacrum,  which  is  rough  with  spines  from  the 
adjoining  part  of  the  ilium  ; and  in  the  loins  it  arises  from  ob- 
lique processes  ; in  the  back,  from  transverse  processes  ; and 
again  from  oblique  processes  among  the  cervical  vertebrse. 

Its  origin  in  the  loins  is  close  to  the  spine  ; being  from  the 
upper  oblique  processes,  and  from  the  root  of  the  transverse 
processes.  In  the  back  it  arises  from  the  transverse  processes, 
and  therefore  arises  there  by  more  distinct  heads.  In  the 
neck,  again,  it  arises  from  the  lower  oblique  processes  more 
confusedly. 

Its  bundles  or  fasciculi  are  inserted  into  the  spinous  pro* 
cfesses  ; sometimes  into  the  second,  or  even  into  the  third  oi 
fourth  spine,  above  that  from  which  the  bundle  arises  ; for  the 
tendons  do  not  stop  at  that  spinous  process  which  they  first 


* The  transversalis  cERTicis  ^ vide  p.  186.)  is  that  which  goes  from  the 
transverse  processes  of  the  back  to  the  transverse  processes  of  the  neck  ; while  this, 
the  spinalis  cervicis,  goes  Loin  the  transverse  processes  of  the  back  to  the  spines 
of  the  neck. 

+ This  is  of  course  the  transverso-spinalis  dorsi  of  Winslow, 
p Transverso-spinalis  lumborum  veterib.  sacer  ; semi-shnales  in- 
TERNUSjfive  TRANSVERSO-SPINALIS  dorsi  ; SEMI-SPIN alis,  five  TRANSVERSO- 
SPINALIS  colli,  pars  interna. — Winslow.  Transversalis  lumborum,  vulg'S 
-ACER  : TRANSVERSALIS  DORSI  ; TRANSVERSALIS  COL  LI.—- DoiltrlaS. 
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touch,  but  go  upwards,  taking  attachments  to  other  two  or 
three,  and  mixing  their  tendons  with  those  of  the  fasciculi 
above  and  below ; and  these  tendons  reach  from  the  first  of 
the  loins  to  all  the  vertebrae,  up  to  the  atlas,  which  is  the  only 
one  not  included. 

The  use  of  the  multifidus  spinse  is  to  retain  the  spine  from 
being  too  much  bent  forwards ; for  these  muscles  serve  (as  I 
have  observed)  the  purpose  of  a ligament,  and  the  best  of  all 
ligaments,  having  a degree  of  strength  exactly  proportioned  to 
the  necessity  for  strength.  It  also  moves  the  spine  backwards, 
though  perhaps  it  is  less  useful  in  this  than  as  a ligament ; for 
we  find  it  as  strong  in  the  vertebrae  of  the  back,  which  have 
little  motion,  and  that  little  very  slow  and  generaL  It  seems 
rather  intended  to  moderate  the  lateral  motions  of  the  vertebrae 
than  to  produce  them  : when  it  acts,  its  chief  use  is  either  to 
resist  the  spine  being  bent  forward  by  a weight,  or  to  erect  the 
spine. 

CXXXIV.  The  interspinales  colli,  dorsi,  and  lum> 
borum,  have  varieties  so  little  interesting  that  they  need  haidly 
be  described.  The  interspinales  colli  are  stronger,  be- 
cause the  neck  has  many  and  quick  motions,  and  the  bifurcated 
spines  of  the  neck  give  broader  surfaces  for  these  muscles. 
The  interspinales  dorsi  are  almost  entirely  wanting,  be- 
cause the  spines  of  the  back  are  close  upon  each  other,  and  the 
vertebrae  are  almost  fixed.  The  interspinales  in  the  loins 
are  rather  tendons  or  ligaments  than  proper  muscles. 

CXXXV.  The  intlrtransversales  are  again  stronger 
and  fuller  in  the  neck,  because  of  the  lateral  motions  of  the 
neck  being  free,  and  its  transverse  processes  forked.  They 
are  in  more  numerous  bundles  where  the  motion  is  greatest, 
viz.  betwixt  the  atlas  and  dentatus  ; and  it  is  there  that  Albi- 
nus  counts  his  intertransversales  cervicis,  priores- 
laterales,  &c.  The  inter-transversarii  are  wanting  in  the 
back,  giving  place  to  the  ligaments,  by  which  they  are  tied  to 
each  other  and  to  the  ribs;  but  in  the  loins,  the  inter-trans- 
versarii are  again  strong,  for  the  lateral  or  twisting  motions  of 
the  loins. 

The  muscles  on  the  forepart  of  the  head  and  neck  will  com- 
plete the  catalogue  of  those  belonging  to  the  spine,  and  they 
are  the  chief  antagonists  to  the  muscles  which  I have  been 
describing. 

CXXXVI.  The  platisma-myoidls|  is  a very  thin  muscu- 


t The  platisma-mtoides  is  also  named  mvsculds  cvtanevs  latissimus 
coiia,  and  <luadratus  gens. 
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lar  expansion,  like  the  cutaneous  muscle  in  animals.  It  is 
spread  over  the  other  muscles  immediately  under  the  skin,  and 
covers  the  whole  neck  and  lower  part  of  the  face. 

It  arises  from  the  cellular  substance  and  aponeurosis,  which 
cover  the  pectoral  muscle,  the  deltoid  muscle,  and  the  clavicle. 
Its  origin  is  by  long  separate  fleshy  slips ; it  goes  like  a thin  in- 
tegument over  the  neck,  and  is  first  inserted  about  the  depress- 
or anguli  oris  ; and  then  going  over  the  masseter,  is  lost  betwixt 
the  muscles  and  the  integuments  of  the  cheek. 

Perhaps  it  serves  also  to  pull  down  the  skin  of  the  cheek  and 
the  angle  of  the  mouth  ; but  its  chief  insertion  is  into  the  low- 
er jaw,  and  its  use  to  pull  it  downwards. 

CXXXVII.  Mastoideus. — This  muscle  arises  partly  from 
the  clavicle,  partly  from  the  sternum.  Albinus  reckons  it  two 
muscles,  the  sterno-m astoideus,  and  cleido-ma^toideus  : 
a more  common  name  is  the  sterno-cleidq-mastoideus  : 
but  here,  as  in  other  things,  I adhere  to  what  is  plainest.  And 
the  most  familiar  and  easy  name  is  musculus  mastoideus, 
considering  the  clavicular  portion  as  an  addition  only. 

Its  origin  from  the  upper  part  of  the  sternum  is  pretty  round. 
It  arises  again  flat  from  the  fore  part  of  the  clavicle  : and  this 
second  origin  is  broad  and  fleshy,  while  the  first  one  is  tendi- 
nous and  pointed.  These  two  heads  form  together  a very  big 
strong,  bellied,  fleshy  muscle,  which  is  inserted  into  the  mas- 
toid process  by  a broad  tendon,  which  indeed  surrounds  the 
mastoid  process,  and  front  that  extends  still  backv*  rrds  tows  ds 
the  lamdoidal  suture.  When  one  ot  the  mastoid  muscles  acts, 
it  turns  the  head  to  one  side;  when  both  am,  they  pull  the 
head  directly  forwards. 

CXXXVIII.  Rectus  internus  capitis  major.  There 
are  three  muscles  on  each  side,  lying  under  the  (esophagus, 
trachea,  and  great  vessels,  flat  upon  the  fore  part  of  the  verte- 
bras ; and  this  is  the  first  and  longest. 

Although  this  be  coiled  rectus,  it  is  oblique,  and  runs  rather 
on  one  side  ; for  it  arises  from  the  transverse  processes  of  the 
five  lower  vertebras  of  the  neck,  and  is  inserted  into  the  cunei- 
form processes  of  the  occipital  bone,  just  before  the  foramen 
magnum. 

CXXXIX,  Rectus  internus  minor.  This  is  an  exceed- 
ingly small  muscle;  resembles  the  obliquus  posterior  of  the 
bead.  It  lies  immediately  under  the  rectus  major  : it  arises 
from  the  fore  part  of  the  body  of  the  first  vertebra,  the  atlas  ; 
and  going  (like  the  other  rectus)  obliquely  inwards,  it  is  insert- 
ed into  the  occipital  bone  near  the  condyle. 

CXL.  And  the  rectus  capitis  lateralis  is  another 
small  muscle  like  the  former  ; which  arises  from  the  transverse 
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processes  of  the  first  vertebra,  and  is  inserted  into  the  side  of 
the  cuneiform  process  of  the  occipital  bone.  It  lies  immedi- 
ately under  the  exit  of  the  great  jugular  vein. 

CXLI.  Longus  colli.  This  is  the  chief  of  those  muscles 
which  lie  upon  the  fore  part  of  the  neck  ; it  is  very  long,  ari- 
sing from  the  flat  internal  surface  of  the  vertebra  of  the  back 
to  go  up  along  those  of  the  neck. 

Its  origin  is  first  within  the  thorax,  from  the  three  upper- 
most vertebra  of  the  back,  from  the  flat  part  of  their  bodies, 
and  then  from  all  the  transverse  processes  of  the  neck  except 
the  three  upper  ones.  It  is  inserted  tendinous  into  the  fore 
part  of  the  second  vertebra  of  the  neck,  where  the  opposite 
large  muscles  meet  in  one  point  almost.^ 

All  these  muscles,  which  lie  thus  flat  upon  the  plain  surface 
of  the  vertebra  of  the  neck,  pull  the  head  and  neck  directly  for- 
wards ; or  when  the  muscles  of  one  side  act,  they  are  of  use  in 
pulling  it  towards  that  side  ; though  I rather  suppose  that  that 
motion  is  performed  by  the  external  muscles. 

CXLII.  The  scalenus  I consider  as  one  muscle  ; for  it  is 
one  in  origin,  insertion,  and  office.  Its  origin  is  from  the  whole 
upper  surface  of  the  first  rib  from  its  cartilage  backwards,  and 
also  from  the  second  rib  ; and  its  insertion  is  into  the  trans- 
verse processes  of  the  vertebra  of  the  neck.  But  by  its  broad 
origin,  and  its  very  long  insertion,  it  gives  opportunity  for  di- 
viding it  into  several  fasciculi ; and  accordingly  it  has  been  so 
divided  : but  these  divisions  are  entirely  modern,  artificial,  and 
unnatural.  The  ancients  considered  it  as  one  triangular  mus- 
cle ; Winslow  divided  it  into  two,  the  primus  and  secundus  ; 
Cowper  into  three  ; Douglas  into  four  ; and  Albinus  divides 
it  into  five  muscles.  The  ancients  called  it  scalenus  from  its 
resemblance  to  the  scalen  triangle  ; and  the  true  anatomy  is  to 
consider  it  as  one  great  triangular  muscle,  flat,  and  stretching 
from  the  ribs  to  the  neck,  closing  the  thorax  above,  and  giving- 
passage  to  the  nerves  and  vessels  of  the  arm. 

If  it  were  to  be  described  in  distinct  portions,  it  would  be  in 
three  parts.  The  anterior  portion  arises  from  the  transverse 
processes  of  the  six  lower  vertebra  of  the  neck,  and  is  inserted 
into  the  flat  part  of  the  first  rib  hard  by  its  cartilage.  The  mid- 
dle portion  from  the  four  lower  vertebra;  goes  to  the  cuter  edge 
of  the  rib,  and  extends  along  all  its  length.  The  posterior  por- 
tion is  the  thinnest  and  longest;  for  it  arises  from  the  trans- 
verse processes  of  the  second,  third,  and  fourth  vertebra.  It 
is  inserted  into  the  upper  edge  of  the  rib,  about  an  inch  01- 
more  from  its  articulation  with  the  spine. 

* The  longus  coll!  missels  is  in  part  covered  bp  the  rectus  major. 
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The  first  head  is  tendinous  and  fleshy  at  its  insertion  into 
the  rib  ; but  the  second  and  third  heads  are  tendinous  both  in 
their  origins  and  insertions. 

The  artery  goes  through  the  flesh  of  the  first  portion,  about 
an  inch  above  the  axilla. 

The  nerves  pass  in  the  interstice  betwixt  the  first  and  second 
portions. 

The  office  of  the  scalenus  muscle  is  to  pull  the  neck  to  one 
side,  or  to  bend  the  head  and  neck  forwards  when  both  act  ; 
and  when  the  neck  is  fixed  backwards,  they  may  perhaps  raise 
the  ribs  ; for  asthmatics  are  observed  to  throw  the  head  back- 
wards, in  order  to  raise  the  chest  with  greater  power. 

CHAP.  VI. 

OF  THE  MUSCLES  OF  THE  ABDOMEN,  AND 
OF  THE  DIAPHRAGM. 


T HE  abdominal  muscles  cover  in  the  belly,  contain  the  bow- 
els, and  take  a firm  hold  upon  the  pelvis  and  the  trunk  ; the 
diaphragm,  again,  is  a moving  partition  betwixt  the  thorax  and 
the  abdomen  ; and  the  diaphragm  pressing  down  the  bowels 
upon  the  abdominal  muscles,  enlarges  the  thorax,  and  the  ab- 
dominal muscles  re-acting,  push  the  bowels  back  upon  the  dia- 
phragm, and  compress  the  thorax.  Thus  the  alternate  yield- 
ing and  re-action  of  the  abdominal  muscles  and  diaphragm  per- 
forms breathing  ; agitates  the  bowels  ; promotes  the  circula- 
tion $ expels  the  faeces  and  urine  ; assists  the  womb  in  the  de- 
livery of  the  child.  And,  with  all  these  important  uses,  the 
abdominal  muscles  bend  and  turn  the  trunk,  and  fix  it  for  the 
stronger  actions  of  the  limbs.  They  steady  the  body  in  lifting 
weights,  in  bearing  loads,  in  all  our  more  violent  exertions  : 
they  often  give  way  under  this  double  office  of  breathing  and 
of  straining  along  with  the  rest  of  the  body  ; and  the  bowels 
coming  out  through  their  natural  openings,  or  by  bursting- 
through  the  interstices  of  their  fibres,  form  herniae  of  various 
kinds.  Whence  the  anatomy  of  these  muscles  is  most  interest- 
ing to  the  surgeon. 

The  muscles  of  the  abdomen  are  five  on  either  side.  1.  The 
outer  oblique  muscle,  to  which  the  names  of  desgendens, 
declivis,  and  major,  are  added,  because  it  is  the  outermost 
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of  all  the  abdominal  muscles  ; because  it  is  the  largest,  cover- 
ing all  the  side  of  the  abdomen  with  its  fleshy  belly,  and  all  the 
fore  part  of  the  abdomen  with  its  broad  expanded  tendon  ; and 
it  is  called  declivis,  or  descendens,  because  its  fleshy  belly 
begins  above  upon  the  borders  of  the  thorax  ; and  because 
both  its  muscular  and  tendinous  fibres,  which  lie  parallel  to 
each  other,  run  obliquely  from  above  downwards  and  inwards. 

2.  The  obliQuus  internus  is  named  from  its  being  within 
the  first  ; and  has  the  names  of  ascendens  vel  minor  super- 
added,  because  its  fleshy  belly  is  smaller  than  that  of  the  first, 
arises  below,  chiefly  in  the  haunch-bone,  and  all  its  fibres  go 
from  below  upwards. 

3.  The  jransversalis  lies  under  all  the  others,  and  next 
to  the  cavity  of  the  abdomen,  and  has  but  one  name,  which 
also  is  derived  from  the  direction  of  its  fibres  running  across 
or  round  the  abdomen. 

4.  The  rectus,  so  named  because  of  its  running  on  the 
fore  part  of  the  abdomen  in  one  straight  line  from  the  pubis  to 
the  sternum. 

5.  The  pyramidal  muscle  is  the  only  one  named  from  its 
shape.  It  is  a small,  neat,  conical  muscle,  which  arises  from 
the  os  pubis  by  a broad  basis,  and  has  its  apex  turned  upwards; 
but  it  is  not  always  found,  for  it  is  only  as  a supplement  to  the 
recti  muscles  and  a part  of  them  ; whence  it  has  been  named 
musculus  succenturiatus,  or  supplementary  muscle. 

CXLIII.  The  external  oblique  muscle  arises  from  the 
ribs,  and,  like  all  the  others  which  arise  from  ribs,  is  a serrated 
muscle.  It  comes  from  the  eight  lower  ribs  by  distinct  fleshy 
tongues,  one  from  each  rib.  These  serrse  are  mixed  with  the 
indentations  of  the  serratus  major  anticus  muscle,  which  goes 
off  in  an  opposite  direction.  The  origin  of  the  muscle  lies 
out  broad  upon  the  border  of  the  chest  ; it  is  its  thickest  and 
most  fleshy  part,  whence  its  fibres  go  down  all  in  one  direction 
parallel  with  each  other,  but  oblique  with  respect  to  the  abdo- 
men. Its  fleshy  belly  ceases  about  the  middle  of  the  side. 
Its  flat  sheet  of  tendon  goes  over  the  fore  part  of  the  belly  till 
it  meets  its  fellow  exactly  in  the  middle  ; so  that  one  half,  or 
the  back  part  of  the  abdomen,  is  covered  by  its  fleshy  belly, 
and  the  fore  part  by  its  tendinous  expansion. 

The  muscle  meets  its  fellow  in  the  middle  of  the  belly  ; and 
this  meeting  forms  (along  with  the  other  tendons)  a white  line 
from  the  pubis  to  the  sternum,  which  is  named  lin  a alba. 
It  also,  before  it  reaches  the  middle,  adheres  to  the  fl  u tendon 
of  the  inner  oblique  muscle.  This  meeting  is  about  tour  inch- 
es on  either  side  of  the  linea  alba,  and  is  a little  inclined  to 
the  circular,  whence  it  is  named  linea  semilunaris.  And, 
Vol.  I.  2 B 
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finally,  this  muscle  is  implanted  into  the  spine  of  the  ilium  ; 
fleshy  about  the  middle  of  the  ilium  ; tendinous  at  the  fore  part 
or  spinous  process  of  the  ilium  ; and  still  tendinous  into  the 
whole  length  of  that  ligament,  which  extends  from  the  spine 
of  the  ilium  to  the  crest  of  the  pubis. 

This  is  the  whole  of  its  insertion,  viz.  all  the  length  of  the 
linea  alba,  from  the  pubis  to  the  sternum,  the  fore  part  of  the 
spine  of  the  ilium,  and  the  ligament  of  Paupart  ; which, 
though  it  is  commonly  thought  to  be  but  th'e  tendon  of  the  ex- 
ternal oblique  stretching  from  point  to  point,  is  in  truth  a dis- 
tinct ligament,  independent  of  the  tendon,  and  stronger  than  it. 

CXLIV.  Obliquus  iNTERNus  abdomxnis. — The  chief  part 
of  this  muscle  arises  thick  and  fleshy  from  all  the  circle  of  the 
spine  of  the  ilium,  with  its  fibres  directed  upwards.  But,  to 
be  accurate,  we  must  describe  it  as  arising  from  the  whole 
length  of  the  spine  of  the  ilium  ; from  the  joining  of  the  ilium 
and  sacrum  ; from  the  spines  of  the  sacrum  itself ; and  from 
the  three  lower  spinous  processes  of  the  loins*  ; and,  lastly,  it 
arises  from  the  ligament  of  the  thigh,  at  its  end  next  to  the 
ilium  ; but  still  the  chief  belly  is  at  the  iliac  spine.  From  that 
it  spreads  upwards  in  a radiated  form  ; the  central  fibres  only 
are  direct,  going  across  the  abdomen  to  the  linea  alba  ; the 
higher  fibres  ascend  and  go  towards  the  sternum,  and  the 
lower  ones  go  obliquely  downwards  to  the  pubis.  Its  flat  ten- 
don is  like  that  of  the  external  oblique  ; and  it  is  inserted  into 
the  cartilages  of  all  the  false  ribs,  into  the  sternum,  and  into 
the  linea  alba  through  its  whole  length. 

CXLV.  The  transversalis  abdominis  runs  directly 
across  the  belly.  It  arises  fleshy  from  the  inner  surface  of  the 
six  lower  ribs,  where  its  digitations  mix  with  those  by  which 
the  diaphragm  arises  tendinous  ; from  the  transverse  processes 
of  the  four  lower  lumbar  vertebra;  ; from  the  whole  spine  of 
the  os  ilium  ; and  from  a part  of  the  femoral  ligament.  Upon 
the  whole,  its  origin  is  like  that  of  the  inner  oblique  muscle  ; 
its  fibres  go  across  the  abdomen,  and  its  tendon  is  inserted  into 
the  whole  length  of  the  linea  alba. 

The  succession  in  which  these  three  muscles  arise  from  the 
chest  is  this:  the  external  oblique  muscle  lies  broad  upon  the 
outside  of  the  chest,  and  so  its  tongues  mix  with  the  tongues 
of  the  serratus  anticus  major.  The  internal  oblique  muscle 
again  rises  lower  down  the  thorax,  horn  its  edge,  from  the 
cartilages  of  the  ribs.  The  transverse  muscle  arises  within  the 

* This  origin  from  the  spinous  processes  of  the  loins  is  a thin  tendon  common 
with  the  serratus  and  latxssini us- dors i muscles. 
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thorax,  from  the  internal  surface  of  the  ribs,  opposite  to  where 
the  tongues  of  the  external  oblique  lie  ; and  the  diaphragm 
arising  from  the  same  ribs,  mixes  its  indignations'  with  the 
transversalis  ; so  that  Caspar  Bartholin  observing  this  indigi- 
tation  to  be  very  curious  in  the  larger  animals,  believed  the 
diaphragm  and  transverse  muscles  to  be  but  one  great  trigas- 
tric  or  three  bellied  muscle  surrounding  all  the  abdomen. 

CXLVI.  The  recti  muscles  cover  the  abdomen  on  its 
fore  part,  in  aline  from  the  pubis  to  the  sternum ; and  they  be- 
long so  equally  to  the  sternum  and  to  the  pubis,  that  it  is  in- 
different which  we  call  their  origin,  and  which  their  insertion. 
The  origin  (as  I should  call  it)  of  each  rectus  muscle  is  in  the 
sternum ; is  broad  and  fleshy  ; lies  upon  the  outside  of  the 
sternum,  covering  part  of  the  sternum,  and  all  the  xiphoid 
cartilage,  and  touching  and  mixing  its  fibres  with  the  great 
pectoral  muscle.  It  is  about  four  inches  broad  all  down  the 
abdomen,  and  terminates  at  the  side  of  the  symphysis  pubis 
with  a flat  and  pointed  tendon  about  an  inch  in  length  and 
about  an  inch  broad.  This  muscle  is  crossed  at  intervals  by 
four  tendinous  intersections,  which  divide  it  into  five  distinct 
bellies.  Commonly  there  are  three  bellies  above  the  umbilicus 
and  two  below  ; but  the  recti  muscles  are  the  least  regular  of 
all  the  muscles  of  the  abdomen.  Vesalius,  Albinus,  and 
Sabbatier,  were  thought  to  have  found  the  recti  abdominis  ex- 
tending up  to  the  throat ; but  it  is  now  found  that  Vesalius  had 
only  represented  the  muscles  of  a monkey  or  of  a dog  (which 
are  very  long)  upon  the  thorax  of  a human  subject*;  Sabba- 
tier, upon  revising  his  notes,  retracts  what  he  had  said ; and 
Albinus  also  is  supposed  to  have  seen  only  a production  of  the 
mastoid  muscle,  extending  down  the  breast ; for  irregularities 
of  this  kind  are  very  often  found. 

CXLVII.  The  pyramidal  muscles  are  as  a supplement  to 
the  recti.  There  is  a small  neat  pyramidal  muscle  on  each 
side,  or  rather  a triangular  muscle,  fleshy  through  its  whole 
extent  and  length,  with  its  base  turned  towards  the  pubis  and 
its  apex  towards  the  umbilicus  ; so  that  its  origin  is  in  the  crest 
of  the  pubis  and  its  pointed  insertion  in  the  linea  alba  : and 
though  the  pyramidal  muscles  have  been  supposed  by  Massa 


* “ Porro  (r)  linea  insignitur,  quae  carneam  recti  musculi  partem  finit,  quaeque 
“ ultima  ipsius  insertionisin  homine  est  portio,utiin  quarta  tabula  ad  characterem 
“ n.  est  cernere.  Intercapedine  igitur  ab  r.  ad  s.  pertinente,  se  offert  recti  simlf, 
“ abdominis  musculi  tendo,  seu  membrana,  excarnisve  musculi  pars  ; t.  autem  in- 
“ dicat  carneam  musculi  sedem,primae  costae  et  secundae  thoracis  insertam.  estque 
“ latus  ille  tendo  hominibus  haudquaquam,  ut  in  caudatis  simiis,  et  canibus  con^ 
spicuus.”  Vesalius,  p.  156. 
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to  relate  to  the  penis,  or  by  Fallopius  to  belong*  to  the  urinary 
bladder,  their  true  use  is  only  to  assist  the  rectus  to  draw  down 
the  sternum,  and  tighten  the  linea  alba,  and  so  to  give  greater 
power  to  the  oblique  and  transverse  muscles.  The  pyramida- 
lis  is  so  irregular  a muscle,  that  sometimes  two  are  found  on 
one  side  and  none  at  all  on  the  other.  Sometimes  two  on  each 
side,  sometimes  there  is  but  one,  and  very  often  they  are  want- 
ing, the  belly  of  the  rectus  coming  quite  down  to  the  pubis. 

1.  The  linea  alba  is  the  common  meeting  of  all  the  thin 
flat  tendons  ; and  therefore  we  call  it  their  insertion,  being  the 
common  point  towards  which  they  all  act : it  is  white,  by  the 
gathei  ing  of  all  the  colourless  tendons. 

2 The  linea  semilunaris  is  a line  of  the  same  white  ap- 
pearance, of  a circular  form,  and  produced  by  the  meeting  ol 
all  the  tendons,  on  the  edge  of  the  rectus  muscle,  to  form  a 
sheath  for  it. 

3.  The  sheath  for  the  rectus  muscle  does  not  admit  of 
so  brief  a definition  as  these : it  has  been  commonly  supposed  to 
be  formed  in  a very  curious  manner,  chiefly  by  the  broad  ten- 
don of  the  obliquus  interims,  which  being  the  central  muscle 
betwixt  the  two  other  layers,  is  supposed  to  have  its  tendon 
split  into  two  thin  sheets  ; that  the  outermost  sheet  adheres  to 
the  outer  oblique  muscle,  forming  the  outer  part  of  the  sheath, 
•while  its  inner  sheet  adheres  to  the  tendon  of  the  transverse 
muscle,  forming  the  inner  part  of  the  sheath:  but  this  is  too 
intricate,  and  can  hardly  be  proved  by  dissection.  Cowper 
expresses  his  doubts  about  the  doctrine  of  the  tendon  of  the  in  - 
ner oblique  muscle  being  split  into  two  layers  ; and  I think  the 
truest  description  is  this,  that  all  the  tendons  meet  and  adhere 
in  the  semilunar  line;  that  they  immediately  part  to  form  this 
sheath;  that  the  fiat  tendons  of  both  the  oblique  muscles  g:> 
upon  the  outer  surface  of  the  rectus  to  form  that  side  of  the 
sheath  ; that  the  tendon  of  the  transverse  muscle  only  lies  un 
der  the  rectus,  forming  the  lower  part  of  the  sheath,  and  that 
it  is  unassisted  by  any  lamella  of  the  inner  oblique  muscle ; 
that  the  sheath  is  complete  at  the  forepart,  or  over  the  muscle  ; 
but  that  under  the  muscle  the  sheath  stops  about  five  or  six 
inches  above  the  pubis,  and  that  there  the  recti  muscles,  (or  in 
their  place  the  pyramidal  muscles)  lie  bare  upon  the  bladder 
and  other  abdominal  viscera,  lined  only  by  the  thin  peritonae- 
um'*. And  that  this  back  layer  of  the  sheath  is  thinner  and 

* Cowper  had  never  observed  this,  but  once  that  the  lower  part  of  the  recttM 
was  not  lined  by  the  tendon  of  the  transversalis.  He  concluded  that,  in  this  in- 
stance, it  was  a sporting  of  nature  ; “ so  much  a lusus  natural,  that  accidents  bis: 

this  might  be  the  cause  of  certain  ruptures,” 
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more  delicate,  and  but  little  attached  to  the  back  part  of  the 
rectus  muscle,  which  is  easily  raised  in  dissection  ; while  the 
forepart  of  the  sheath  adheres  firmly  to  the  fore  part  of  the 
muscle  forming  those  cross  bands  or  tendinous  intersections 
which  divide  the  rectus  into  bellies  ; and  the  sheath  where  it 
lies  over  the  muscle  cannot  be  dissected  without  a degree  of 
violence  either  to  the  sheath  or  to  these  tendinous  intersections. 

4.  The  umbilicus  is  that  opening  in  the  centre  of  the  abdo- 
men, in  the  middle  of  the  linea  alba,  through  which  the 
nutritious  vessels  of  the  feetus  pass.  The  vessels  have  de- 
generated into  ligaments  in  the  adult,  and  the  umbilicus  is 
closed  in  the  form  of  a ring  ; but  sometimes  it  is  forced  by 
violent  action,  and  the  viscera  come  out  by  it,  forming  umbili- 
cal hernia. 

5.  The  ring  of  the  abdominal  muscles  is  that  opening 
near  the  lower  part  of  the  abdomen,  just  over  the  pubis, 
through  which  the  spermatic  cord  passes  in  man,  and  the  round 
ligament  of  the  womb  in  women. 

Cowper  (p.  5.)  says,  that  the  spermatic  cord  passes  through 
separate  rings,  in  each  of  the  three  abdominal  muscles  ; and, 
like  older  authors,  he  makes  nature  exceedingly  wise,  in  pla- 
cing the  rings,  not  opposite  to  each  other,  but  one  high,  and 
another  lower,  and  a third  lower  still,  so  as  to  prevent  the 
bowels  falling  out.  But  the  truth  is,  that  neither  the  internal 
oblique,  nor  the  transverse  muscles,  have  any  share,  at  all  in 
the  ring,  which  belongs  entirely  to  the  external  oblique  mus- 
cle, and  is  formed  in  this  way.  All  the  tendinous  fibres  of  the 
external  oblique  are,  like  the  muscle  itself,  oblique,  running 
from  above  downwards  ; and  the  tendinous  fasciculi  are  in 
some  places  wider,  a little  disjoined  from  each  other,  and  re- 
sembling stripes  crossed  by  small  threads  of  tendon,  as  if  the 
long  fibres  were  in  danger  of  parting  from  each  other,  so  as  to 
leave  a gap,  and  were  held  together  by  these  cross  threads  ; 
and  it  is  in  fact  a wider  and  perfect  separation  of  two  fibres 
that  forms  the  ring,  and  a strong  interlacement  of  cross 
fibres  that  secures  it  from  splitting  farther  up.  But  the  chief 
security  of  the  ring  is  by  the  form  of  the  opening  ; for  it  is  not 
a ring,  as  tve  call  it,  but  a mere  split  in  the  tendon,  which  be- 
gins about  an  inch  and  a half  above  the  pubis,  is  oblique,  and 
looking  towards  the  pubis,  like  the  fibres  which  form  it,  and 
consists  of  two  legs  or  pillars  of  the  ring,  as  they  are  called  ; 
for  the  upper  slip,  which  forms  the  upper  part  of  the  opening, 
goes  directly  towards  the  crest  or  highest  point  of  the  pubis  ; 
the  lower  pillar,  or  the  slip  which  forms  the  lower  line  of  the 
slit,  turns  in  behind,  gets  under  the  upper  one,  and  is  im- 
planted into  the  pubis,  writhin  and  behind  the  upper  pillar : 
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this  lower  slip  forms  at  once  the  lower  pillar  of  the  ring 
and  the  edge  of  the  femoral  ligament. 

Now  this  crossing  of  the  pillars  of  the  ring  secures  it ; for 
the  more  the  muscle  pulls  in  pressing  upon  the  abdominal  vis- 
cera, the  tighter  is  the  slit  drawn  ; and  the  obliquity  of  the 
opening  gives  the  direction  to  hernise  of  the  groin,  which  al- 
ways point  towards  the  pubis,  so  as  to  fall  into  the  scrotum  in 
men,  or  into  the  labia  pudendi  in  women,  keeping  close  by  the 
groin. 

The  spermatic  cord,  formed  of  the  vessels  belonging  to  the 
testicle,  passes  through  this  ring  of  the  external  oblique  mus- 
cle ; but  as  the  internal  oblique,  and  transverse  muscles,  form 
no  share  in  the  ring,  the  cord  passes  by  their  lower  edge,  but 
not  through  it.  At  the  place  where  the  cord  passes  the  edge 
of  the  internal  oblique  muscle,  it  sends  a bundle  of  fleshy  fibres 
down  along  the  cord,  which  go  all  along  the  cord,  gradually 
extend  towards  the  testicle,  expanding  and  growing  thin  upon 
the  upper  end  of  the  testicle,  and  gradually  disappearing  on  its 
body.  This  is 

CXLVIII.  The  cremaster  muscle  of  the  testicle, 
which  is  a thin  slip  of  fibres  from  the  internal  oblique  muscle 
of  the  abdomen  ; which  is  designed  for  suspending  the  testicle, 
and  for  drawing  it  up  ; is  very  thick  and  strong  in  the  lower 
animals,  as  in  bulls,  dogs,  &c. ; is  easily  found  in  man,  but  not 
always,  being  sometimes  thin  and  pale, and  hardly  to  be  known 
from  the  coats  upon  which  it  lies.  It  appears  to  grow  more 
fleshy  in  old  age,  and  to  be  thickened  in  enlargements  of  the 
testicle,  the  better  to  support  the  weight. 

6.  The  ligament  of  the  thigh*  is  a distinct  ligament,  and 
not  merely  the  tendon  of  the  external  oblique,  rounded  and 
turned  in.  It  arises  from  the  spinous  process  of  the  ilium,  and 
is  inserted  into  the  crest  of  the  pubis.  It  receives  the  external 
oblique  muscle,  for  the  tendon  is  implanted  into  it.  Part  of 
the  flesh  of  the  internal  oblique  muscle  arises  from  the  outer 
end  of  the  ligament.  It  forms  an  arch  under  which  the  psoas 
and  iliacus  internus  muscles,  and  the  great  artery  of  the  thigh, 
and  its  anterior  nerve,  pass  out.  The  great  vein,  and  the  lym- 
phatics of  the  limb,  return  under  it  to  get  into  the  abdomen  ; 
the  lymphatic  glands  of  the  groin  lie  there.  The  whole  inter- 
stice is  surrounded  and  filled  up  by  cellular  substance  and  fat ; 
but  it  is  not  firm  ; the  playing  of  the  muscles,  and  the  fat,  and 
inguinal  glands,  keep  it  open  and  lax;  and  at  that  point  the 


* T!ii«  ligament  of  the  thigh  is  named  also  the  inguinal  ligament;  the 

C *.  URAL  ARCS  : the  LIGAMENT  of  PAU  PART  ; tile  LIGAMENT  ofpALLOPlUS,  &C.' 
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bowels  are  apt  to  fall  down,  especially  in  women,  where  the 
spine  of  the  iiium  is  high  and  the  arch  wide.  So  little  are 
femoral  herniae  or  the  form  of  this  opening  understood,  that  no 
particular  cushion  is  adapted  to  this  part  ; for  it  is  supported 
by  the  common  bandage  for  the  hernia  of  the  groin  : and,  a few 
years  ago,  hernia  of  the  groin  was  not  even  known  by  anato- 
mists of  the  highest  name.  For  Cowper  says  (explaining 
Paupart’s  ligament,)  “ It  is  not  impossible  but  that  ruptures 
“ may  sometimes  happen  in  this  part ; and  I am  apt  to  imagine 
4‘  this  to  be  the  case  when  a rupture  is  very  large,  and  not  to  be 
“ retained  by  a truss.” 

It  often  happens,  that  in  vomiting,  in  violent  coughing,  in 
straining  at  stool,  or  in  lifting  heavy  weights,  these  natural 
openings  are  forced,  and  the  bowels  descend.  The  umbili- 
cus is  very  seldom  forced  by  sudden  exertion,  for  it  is  a very 
firm  ring ; but  often  it  is  slowly  dilated  in  pregnancy ; and 
hernia  of  the  naval  is  infinitely  more  frequent  with  women  than 
with  men. — The  opening  of  the  ring  is  often  kept  dilated  by 
the  bowels  following  the  testicle  when  it  descends  ; so  that 
though  the  accident  be  almost  forgotten,  the  hernia  often  ap- 
pears again  in  the  adult : most  frequently  the  ring  is  forced  in 
strong  young  men  by  hard  and  continual  labour,  or  by  sudden 
straining  ; but  women  are  safer  from  this  kind  of  hernia,  be- 
cause the  round  ligament  of  the  womb  is  smaller  than  the  sper- 
matic cord,  and  the  ring  in  them  is  very  close. — Abdominal 
hernial  are  those  which  come,  not  through  anv  natural  open- 
ing, but  through  the  interstices  of  the  muscles,  by  the  parting 
of  the  muscular  fibres  on  an  accidental  wound  in  the  abdomen, 
or  by  the  operation  of  the  Cesarean  section  ; for  a wound  of 
the  abdominal  muscles  seldom  heals  so  neatly  as  not  to  leave 
some  small  interstice,  through  which  the  bowels  protrude. 
Thus  any  point  may  be  forced  by  violence,  anv  of  the  openings, 
or  all  of  them,  may  be  relaxed  by  weakness,  as  in  dropsical  01- 
other  lingering  diseases  : for  it  is  from  this  cause  that  hernia; 
are  more  frequent  in  childhood  and  in  old  age  ; by  the  laxitv 
which  is  natural  to  childhood,  or  by  the  weakness  natural  to  the 
decline  of  life.  Often  there  seems  to  be  a hereditary  disposition 
to  hernias  in  certain  houses  ; the  form  of  the  openings  of  the 
abdomen  being  wider  in  a whole  family,  just  as  the  features  of 
the  face  are  peculiar.  And  I have  seen  a child  with  all  these 
openings  so  particularly  wide,  that  upon  the  slightest  coughing 
or  crying,  hernias  came  down  at  every  possible  point,  at  the  na- 
vel, the  scrotum,  the  thigh,  and  in  the  sides  of  the  abdomen, 
all  at  once  ; or,  as  one  tumour  was  reduced,  another  arose. 

The  effects  of  the  abdominal  muscles  in  moving  the  trunk 
cannot  be  mistaken.  The  recti  pull  the  ribs  downwards  in 
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breathing,  flattening  the  belly,  and  bending  the  body  forwards- 
The  two  oblique  muscles  of  one  side  acting,  turn  the  trunk 
upon  its  axis  ; but  the  oblique  muscles  of  the  opposite  side  act- 
ing, co-operate  with  the  rectus  in  flattening  the  belly  and  bend- 
ing the  body  : and  the  transverse  muscles  tighten  the  linea 
alba,  so  as  to  give  effect  to  all  the  others  ; and  particularly  they 
brace  the  sheath  of  the  recti  muscles,  so  as  to  give  them  theif 
true  effect. 

CXLIX.  The  diaphragma  is  a Greek  word,  translated 
inter  septum  ; the  transverse  partition  betwixt  the  abdomen 
and  the  thorax  ; the  midriff : but  it  is  not  merely  a transverse 
partition,  it  is  a vaulted  division  betwixt  the  thorax  and  abdo- 
men ; and  not  only  is  the  middle  raised  into  a vaulted  form, 
but  its  obliquity  is  such,  that  though  its  fore  part  be  as  high  as 
the  sternum,  its  lower  and  back  part  arises  near  the  pelvis  from 
the  lowest  vertebrae  of  the  loins. 

It  is  a circular  muscle,  which  is  fleshy  towards  its  borders, 
and  tendinous  in  the  centre  ; which  is  convex  towards  the  tho- 
rax, and  concave  towards  the  abdomen  ; becoming  plain,  or 
almost  so,  when  it  presses  against  the  abdominal  muscles  in 
drawing  the  breath  ; and  returning  to  its  convex  form  when 
the  abdominal  muscles  re-act  in  pushing  it  back  into  the  thorax. 

The  diaphragm  arises,  by  one  broad  fleshy  attachment,  from 
all  the  borders  of  the  chest,  forming  the  upper  or  greater  mus- 
cle of  the  diaphragm ; and  it  arises  below,  by  many  small  ten- 
dinous feet,  from  the  fore  part  of  the  loins,  which,  meeting, 
form  what  is  called  the  lesser  muscle  of  the  diaphragm.  1st. 
The  great  or  upper  muscle  arises,  first,  from  under  the  xiph- 
oid cartilage,  and  from  the  lower  surface  of  the  sternum. — . 
2dly.  From  all  the  false  ribs  ; from  the  cartilage  of  the  seventh, 
eighth,  and  ninth  ribs  ; and  from  the  bony  parts  of  the  tenth 
and  eleventh  ribs  ; and  from  the  tip  of  the  twelfth  rib.  All 
these  origins  are,  of  course,  fleshy  digitations  or  tongues, 
which  intermix  with  those  of  the  transverse  muscle  of  the  abdo- 
men. 3dly.  From  the  tip  of  the  twelfth  rib  to  the  lumbar  ver- 
tebrae there  is  a ligament  extended,  which,  going  like  an  arch 
over  the  psoas  and  quadratus  lumborum  muscles,  is  named 
ligamentum  arcuatum  ; and  from  this  another  part  still  of 
the  great  muscle  of  the  diaphragm  arises.  Thus  the  upper 
muscle  of  the  diaphragm  has  four  chief  origins,  viz.  from  un- 
der the  sternum  and  xiphoid  cartilage  ; from  all  the  false  ribs'; 
from  the  ligamentum  arcuatum  : and,  in  short,  from  all  the 
borders  of  the  chest,  from  the  xiphoid  cartilage  quite  round, -to 
the  vertebra  of  the  loins. 

2.  The  lesser  muscle  of  the  diaphragm,  which  arises 
from  the  spine,  begins  by  four  small  slender  tendinous  feet  on 


AND  OF  THE  DIAPHRAGM. 


20  i 


each  side.  The  first  of  these,  the  longest  one,  arises  from  the 
second  vertebra  above  the  pelvis  : it  goes  from  the  flat  fore 
part  of  its  bod)',  and  adheres  to  the  fore  part  of  all  the  lumbar 
vertebrae  as  it  mounts  upwards.  The  second  rises  from  the 
third  vertebra,  but  farther  out  towards  the  side  of  the  vertebra. 
The  third  arises  from  the  side  of  the  fourth  vertebra.  And  the 
fourth  tendon  of  the  diaphragm  arises  from  the  transverse  pro- 
cess of  the  same  fourth  vertebra  of  the  loins.  But  indeed  we 
ought,  in  place  of  this  minute  demonstration,  to  say,  that  it  ari- 
ses from  the  four  uppermost  lumbar  vertebrae  by  four  tendinous 
feet,  flat  and  glistening,  and  adhering  closely  to  the  shining  li- 
gament with  which  the  bodies  of  the  vertebrae  are  strengthened; 
that  these  tendons  soon  join  to  form  a strong  round  fleshy  leg, 
which  is  called  the  crus  diaphragmatis  ; of  which  crura  the  left 
is  the  smaller  one  ; and  that  these  crura,  joining,  mixing,  and 
crossing  their  fibres,  form  a fleshy  belly,  the  lesser  muscle  of 
the  diaphragm. 

3.  The  tendon  in  the  centre  of  the  diaphragm  is  determin- 
ed in  its  shape  by  the  extent  of  these  fleshy  bellies  ; for  the 
great  muscle  above  almost  surrounds  the  central  tendon.  The 
smaller  muscle  below  meeting  it,  the  two  divisions  give  it  a 
pointed  form  behind  ; the  tendon  has  the  figure  of  a trefoil 
leaf,  or  of  the  heart  painted  upon  playing  cards.  The  middle 
line  of  this  tendinous  centre  is  fixed  by  the  membrane  which  di- 
vides the  thorax  into  two  ; the  two  sides  go  upwards  into  the 
two  sides  of  the  chest,  each  with  a form  like  the  bottom  of  an 
inverted  basin  ; their  convexity  reaching  within  the  thorax, 
quite  up  to  the  level  of  the  fourth  true  rib  : the  proper  centre 
of  the  diaphragm  is  fixed  by  this  connection  with  the  medias- 
tinum, that  its  motion  might  not  disorder  the  action  of  the 
heart,  which  rests  upon  this  point,  and  whose  pericardium  is 
fixed  to  the  tendon  ; but  the  convexity  of  either  side  descends 
and  ascends  alternately  as  the  diaphragm  contracts  or  is  relax- 
ed ; so  that  it  is  chiefly  these  convexities  on  either  side  which 
are  moved  in  breathing. 

Thus  is  the  diaphragm  composed  of  one  great  and  circular 
muscle  before  of  one  smaller  circular  muscle  behind  ; and  of 
the  triangular  tendon,  as  the  centre  betwixt  them  ; and  both 
in  its  fleshy  and  tendinous  parts,  it  is  perforated  by  several 
vessels  passing  reciprocally  betwixt  the  thorax  and  the  abdo- 
men. 

First,  The  aorta  or  great  artery  of  the  trunk  passes  betwixt 
the  crura  or  legs  of  the  diaphragm,  which  like  an  arch  stride 
over  it  to  defend  it  from  pressure. 

Secondly,  The  (esophagus  passes  through  the  diaphragm 
a little  above  this,  and  to  the  left  side  : its  passage  is  through 
Vo  t.  I.  2 C 
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the  lower  fleshy  belly,  and  through  the  most  fleshy  part  of  the 
diaphragm  : and  the  muscular  fibres  of  the  crura  diaphragma- 
lis  first  cross  under  the  hole  for  the  oesophagus,  then  surround 
it,  then  cross  again  above  the  hole ; so  that  they  form  the  figure 
of  S : and  the  oesophagus  is  so  apparently  compressed  by  these 
surrounding  fibres,  that  some  anatomists  have  reckoned  this  a 
sort  of  sphincter  for  the  upper  orifice  of  the  stomach. 

Thirdly,  The  great  vena  cava  goes  up  from  the  abdomen 
to  the  heart,  through  the  right  side  of  the  diaphragm  ; and 
this  hole  being  of  a triangular  form,  being  in  the  hard  tendon, 
and  larger  than  the  vein  requires,  there  is  no  danger  of  stran- 
gulation in  the  vein. 

The  tendon  is  composed  of  fibres  which  come  from  the  va- 
rious fasciculi  of  this  muscle,  meet  and  cross  each  other  with  a 
confused  interlacement,  which  Albinus  has  been  at  much  pains 
to  trace,  but  which  Haller  reports  much  more  sensibly  : u In- 
“ tricationes  variae  et  vix  dicendae  irregular  and  confused, 
crossing  chiefly  at  the  openings,  and  especially  at  the  vena  cava, 
the  triangular  form  of  which  seems  to  be  guarded  in  a most 
particular  way. 

The  lower  surface  of  the  diaphragm  is  lined  with  the  perito- 
nteum  or  membrane  of  the  abdomen  ; and  the  upper  surface 
is  covered  w'ith  the  pleura  or  membrane  of  the  chest.  The 
hole  for  the  vena  cava  is  so  large  that  the  peritonaeum  and  pleu- 
ra meet,  and  touch  each  other  through  this  opening  all  round 
the  vein. 

The  chief  use  of  the  diaphragm  is  in  breathing  ; and  in  this 
office  it  is  so  perfect,  that  though  there  be  a complete  anchylosis 
of  the  ribs  (as  has  often  happened,)  the  person  lives  and 
breathes,  and  never  feels  the  loss.  The  diaphragm  is,  in  its; 
natural  state,  convex  towards  the  thorax  ; when  it  acts,  it  be- 
comes plain,  the  thorax  is  enlarged,  and  by  the  mere  weight  of 
the  air  the  lungs  are  unfolded  and  follow  the  diaphragm.  No 
vacuum  is  ever  found  betwixt  the  diaphragm  and  the  lungs  ; 
but  the  lungs  follow  the  ribs  and  diaphragm  as  closely  as  i f 
they  adhered  to  them  ; and  indeed  when  they  do  adhere,  it  is 
not  known  by  any  distress  ; so  we  draw  in  the  breath  : and 
when  the  abdominal  muscles  re-act,  the  diaphragm  yields,  goes 
back  into  the  thorax,  and  grows  convex  again,  by  which  we 
blow  out  the  breath  ; and  while  the  diaphragm  is  acting,  the 
abdominal  muscles  are  relaxed,  yield,  and  are  pushed  out,  and 
leave  the  ribs  free  to  be  raised  by  their  levator  muscles.  And 
again,  when  the  abdominal  muscles  re-act,  the  diaphragm  in  its 
turn  yields  so  that  they  at  once  force  up  the  diaphragm,  and 
pull  down  the  borders  of  the  thorax,  assisting  the  serrated  mus- 
cles which  depress  the  ribs. 
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There  is  also  in  every  great  function  such  a wonderful  com- 
bination of  actions  conspiring  to  one  end,  as  cannot  be  even  enu- 
merated here.  But  the  alternate  action  and  re-action  of  the 
abdominal  muscles  draws  in  and  expels  the  breath,  promotes 
the  circulation,  and  gently  agitates  the  bowels,  while  their  more 
violent  actions  discharge  the  faeces  and  urine,  and  assist  the 
womb  ; and  vomiting,  yawning,  coughing,  laughing,  crying, 
hiccup,  and  the  rest,  are  its  stronger  and  irregular  actions.— 
The  diaphragm  might  well  be  named  by  Haller,  “ Nobilissi- 
mus,  post  cor,  musculus.”  And  Buffon,  who  affected  the  cha- 
racter of  anatomist  with  but  little  knowledge  of  the  human 
body,  might  mistake  its  central  tendon  for  a nervous  centre,  the 
place  of  all  motions,  and  almost  the  seat  of  the  soul.  For  the 
ancients  confounded  the  names  and  ideas  of  tendon  and  nerve. 
And  in  sickness  and  oppression,  lowness  and  sighing,  in  weep- 
ing or  laughing,  in  joy  or  in  fear,  all  our  feelings  seem  to  con- 
centrate in  this  part. 


CHAP.  VIL 


THE  MUSCLES  OF  THE  PARTS  OF  GENERA- 
TION, AND  OF  THE  ANUS  AND  PERINEUM. 

X*HE  muscles  of  the  parts  of  generation  follow  this  division 
ol  the  abdominal  muscles  more  naturally  than  any  other. 

The  erector  penis  is  a small  and  slender  muscle,  which 
goes  over  the  crus  penis,  and  braces  it  back  to  the  pubis.  The 
erectores  are  supposed  (by  pressing  the  penis  against  the  pubis) 
to  compress  the  great  vein,  and  so  cause  erection.  The  ac- 
celerator urin/E  is  a muscle  which  surrounds  all  the  bulb  of 
the  urethra,  and  acts  by  a sort  of  subsultus  in  discharging  the 
last  drops  of  the  urine,  and  in  throwing  out  the  semen.  And 
the  trans  vers  alis  perin.'Ei,  which  goes  across  the  perineum, 
belongs  rather  to  the  anus  than  to  the  penis.  The  sphincter 
ani  is  a circular  bundle  of  fibres  which  surrounds  the  orifice  of 
the  anus,  and  contracts  it  ; and  the  levator  ani  is  a fiat  thin 
muscle,  which  lines  the  pelvis,  surrounds  the  rectum  like  a fun- 
nel, and  being  fixed  round  the  margin  of  the  anus,  raises  it  up  ; 
and  the  coccygjEus  is  but  a part  of  it.  The  detrusor  uri- 
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N/E  is  the  muscular  coat  of  the  bladder  and  the  sphincter 
Vi,  iC/E  is  not  easily  distinguished  from  the  detrusor  urinse, 
being  but  the  fiores  of  it,  only  thicker  and  stronger  at  the  lower 
and  narrower  part  of  the  bladder. 

The  penis  is  composed  of  two  crura  or  cavernous  bodies, 
■which  arise  from  the  branch  of  each  os  ischium,  which  soon 
meet  to  form  the  body  of  the  penis  ; and  of  the  corpus  cavern- 
osum  urethras,  which  surrounds  the  urethra,  is  attached  to  no 
bone,  but  begins  just  before  the  circle  of  the  anus,  by  a bulging 
which  is  called  the  bulb  of  the  urethra ; and  the  erector  penis 
lies  along  the  crura,  to  draw  them  back  to  the  pubes  ; and  the 
accelerator  surrounds  all  the  bulb,  and  acts  in  expelling  the  se- 
men or  the  last  drops  of  urine. 

CL.  The  erector  penis  is  a delicate  and  slender  muscle, 
about  two  inches  in  length.  It  lies  along  the  face  of  the  crus 
penis  of  each  side.  And  when  the  crura  penis  are  inflated,  the 
erectors  are  seen  of  their  proper  length  and  form.  The  erec- 
tor of  each  side  rises  by  a slender  tendon  from  the  tuberositv 
of  the  os  ischium.  It  goes  fleshy,  thin,  and  flat,  over  the  crus 
penis,  like  a thin  covering.  It  ends  in  a delicate  and  flat  ten- 
don upon  the  crus  penis,  about  two  inches  up  ; and  the  tendon 
is  so  thin  and  delicate,  that  it  is  hardly  to  be  distinguished 
from  the  membrane  of  the  cavernous  body. 

The  erectors  lying  thus  on  the  sides  of  the  penis,  have  been 
called  colaterales  penis,  or  iscmo-c a vernosi,  from  their 
origin  in  the  ischium,  and  their  insertion  into  the  cavernous 
bodies. 

CLI.  The  TR answers alis  PERIX.EI  is  often  named  trans- 
versalis  penis  ; but  its  origin  being  in  the  tuberosity  of  the  os 
ischium,  by  a delicate  tendon,  and  its  insertion  into  the  very 
backmost  point  of  the  bulb  of  the  urethra,  where  it  touches  the 
anus,  its  course  is  directly  across  the  perinteum  ; and  its  rela- 
tion to  the  perinseum  and  anus  is  very  direct  and  evident,  while 
its  relation  to  the  penis  is  rather  doubtful.  Often  there  is  a 
second  muscle  of  the  same  origin  and  insertion  running  like 
this  across  the  perinseum,  named  transversalis  perin/Ei 
alter. 

This  transverse  muscle  may,  by  bracing  up  the  bulb  to  the 
arch  of  the  pubis,  have  some  effect  in  stopping  the  vein  on  the 
back  of  the  penis,  and  so  producing  erection  ; but  its  chief  use 
must  he  in  preventing  the  anus  from  being  too  much  protruded 
in  discharging  the  faxes,  and  in  retracting  it  when  it  is  already 
protruded. 

CLII.  The  accelerator  muscle  is  not  a single  muscle,  as 
it  is  often  described : it  is  manifestly  a pair  of  muscles  sur- 
rounding the  whole  of  the  bulb  of  the  urethra.  For  there  i- 
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along  the  lower  face  of  the  bulb  a white  and  tendinous  line, 
corresponding  with  the  outward  line  or  seam  of  the  perinseum. 
This  line  distinguishes  the  bellies  of  the  two  muscles:  the 
fibres  of  each  side  surround  their  proper  half  of  the  bulb  with 
circular  fibres,  winding  obliquely  round  the  bulb  ; and  each 
muscle  ends  in  its  separate  tendon,  which  is  delicate  and  small, 
and  which,  leaving  the  bulb  of  the  urethra,  turns  off  obliquely 
to  the  side,  so  that  the  tendon  of  each  side  goes  out  flat  and 
thin  upon  the  crus  penis  of  its  own  side,  a little  higher  than  the 
insertion  of  the  erector  penis ; and  thus  it  embraces  the  bulb 
itself  with  its  two  crura.  W e know  and  feel  its  convulsive  in- 
voluntary action  in  throwing  out  the  seed:  and  we  are  con 
scious  that  we  use  it  as  a voluntary  muscle  in  emptying  the 
urethra  of  the  last  drops  of  urine. 

CLIII.  The  sphincter  am  muscle  is  a broad  circular 
band  of  fibres  which  surrounds  the  anus.  It  arises  from  the 
point  of  the  os  coccygis  behind.  It  sends  a neat  small  slip  for- 
wards, by  which  it  is  attached  to  the  back  part  of  the  accelera- 
tor muscle.  It  is  of  a regular  oval  form,  and  is  two  inches 
broad,  and  is  for  a very  obvious  reason  stronger  in  man  than  in 
animals.  Some  choose  to  enumerate  two  sphincter  muscles, 
of  which  this  is  the  external  or  cutaneous  ; and  what  they  de- 
scribe as  the  internal  one,  is  merely  the  circular  fibres  or  mus- 
cular coat  of  the  intestine,  strengthened  a little  towards  the 
anus,  but  not  a distinct  muscle.  Its  effect  is  to  shut  the  anus. 

CLIV.  The  levator  ANi*muscle  is  described  as  a pair  of 
muscles,  one  from  each  side  : but  it  is  properly  one  broad  and 
thin  muscle,  which -arises  from  the  internal  surface  of  all  the 
fore  part  of  the  pelvis  ; and  from  its  breadth  it  has  been  named 
HUSCULUS  an i latus.  It  continues  its  origin  from  the  internal 
surface  of  the  pubis,  ail  the  way  round  to  the  sacrum.  It  grows 
gradually  smaller  as  it  goes  downwards  to  surround  the  anus. 
So  it  is  inserted  into  the  circle  of  the  anus,  into  the  point  of  the 
os  coccygis,  and  is  mixed  with  the  sphincter  ani  muscle.  The 
whole  pelvis  is  lined  with  it  like  a funnel  or  inverted  cone  ; the 
wider  part  representing  its  origin  from  the  pelvis,  the  narrower 
part  its  insertion  into  the  anus.  The  whole  bladder  is  surround- 
ed and  covered  by  this  muscle  ; the  urethra  passes  through  a 
split  in  its  fibres  ; and  no  operation  of  lithotomy  can  reach  the 
bladder  from  below  without  cutting  through  this  muscle.  It 
raises  the  anus,  and  at  the  same  time  dilates  it ; opening  the 
anus  for  the  passage  of  the  faeces.,  and  supporting  it,  so  as  to 
prevent  its  being  protruded.  Thus  it  is  not  for  shutting  the 
anus,  as  some  have  supposed,  but  is  the  direct  antagonist  of 
the  sphincter  ani  muscle.  By  enclosing  the  bladder,  the  leva- 
tor ani  acts  upon  it  also  : for  the  neck  of  the  bladder  passing 
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through  a slit  in  its  fibres,  while  the  levator  ani  is  aeting,  this 
slit  is  drawn,  as  it  were,  round  the  neck  of  the  bladder,  and  so 
the  urine  is  for  the  time  prevented  from  flowing.  It  is  as  a 
sphincter  to  the  bladder,  which  prevents  our  passing  the  urine 
and  faeces  at  the  same  moment.  By  surrounding  the  lower 
part  of  the  bladder,  and  enclosing  the  prostate  gland,  and  the 
vesiculae  seminales,  which  lie  upon  the  back  of  the  bladder,  this 
muscle  affects  these  parts  also  ; and  is  perhaps  the  only  muscle 
which  may  be  supposed  to  empty  the  vesiculae,  or  to  compress 
the  gland,  pulling  upwards  at  the  same  time,  so  as  to  press  the 
back  of  the  penis  against  the  pubes,  to  maintain  the  erection, 
and  to  assist  the  accelerator  muscles.  By  enclosing  the  blad- 
der, vesiculae,  prostate,  and  anus,  this  muscle  produces  that 
sympathy  among  the  parts  which  is  often  very  distressing  ; as 
in  gonorrhoea,  the  stone  in  the  bladder,  constipation,  piles,  and 
other  diseases  of  these  parts  ; for  piles,  constipation,  or  any 
cause  which  may  excite  the  action  of  the  levator  muscles,  will 
cause  erections,  a desire  to  pass  the  urine,  and  an  obstruction 
in  the  discharge  of  it. 

CLV.  The  musculus  coccyg>£us  is  a thin,  flat,  muscle, 
which  arises  by  a narrow  point  from  the  inside  of  the  pelvis  at 
the  spine  of  the  os  ischium  : is  implanted,  expanded,  and  fleshy, 
into  the  whole  length  of  the  os  coccygis  ; can  be  useful  only  by 
pulling  up  the  point  of  the  os  coccygis,  which  is  just  equivalent 
to  raising  the  circle  of  the  anus  ; so  that  from  every  circum- 
stance of  its  form  and  use,  it  mi^jht  be  fairly  enough  described 
as  being  merely  the  back  part  of  the  levator  ani  muscle. 

The  perinseum,  where  the  bulb  begins,  is  the  point  into  which 
all  the  muscles  are  united  ; for  the  accelerator  muscle,  and  the 
sphincter  ani  muscle, touch  at  the  beginning  or  point  of  the  bulb  ; 
and  a small  pointed  slip  of  the  sphincter  ani,  going  upon  the 
bulb,  connects  them  firmly  together.  The  transversalis  perinaei 
eoraes  across  the  perinseum  from  either  side  ; and  the  levator 
ani  muscle  comes  down  to  meet  the  sphincter  ; so  that  the 
sphincter  ani,  the  levator  ani,  the  transversalis  perinsei,  and 
the  accelerator  urinse  muscles,  all  meet  in  one  point,  viz.  the 
back  of  the  bulb.  They  secure  the  perinseum,  and  support  the 
heavy  viscera  of  the  abdomen : if  they  be  unskilfully  cut  in  per- 
forming lithotomy,  it  will  be  difficult  to  extract  the  stone.  In 
that  operation  the  incis;on  passes  by  the  side  of  the  anus,  and 
on  the  inside  of  the  tuber  ischii ; and  our  knife  accordingly 
cuts  clean  across  the  transverse  muscles,  which  stand  as  a bar 
across  the  perinseum  : it  passes  by  the  side  of  the  erector  mus- 
cle, need  not  touch  it,  or  touches  it  slightly,  and  by  a sort  of 
chance  : it  must  not  touch  the  accelerator  muscle  ; for  whoever 
says  he  cuts  the  accelerator,  cuts  too  low,  and  performs  his  ope- 
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i ation  ill.  After  the  first  incision  we  get  deep  into  the  pelvis, 
and  cut  the  levator  ani.  The  surgeon  does  not  observe  these 
muscles,  on  account  of  any  danger  which  may  attend  wounds 
of  them,  but  takes  them  as  marks  for  the  true  place  of  his  inci- 
sion ; and  a good  operator  will  be  careful  to  have  them  fairly 
cut,  that  they  mav  be  no  hinderance  to  the  extraction  of  the 
stone.* 


CHAP.  VIII. 

MUSCLES  OF  THE  THIGH,  LEG,  AND  FOOT. 


MUSCLES  MOVING  THE  THIGH-BONE. 


i HE  muscles  belonging  to  the  thigh-bone  arise  all  from  the 
pelvis  or  trunk.  The  psoas  magnus  and  iliacus  internus 
come  from  within  the  pelvis,  at  its  fore  part,  and,  passing  un- 
der the  femoral  ligament,  go  down  to  be  implanted  into  the 
trochanter  minor  ; and  by  this  obliquity  of  their  insertion,  they 
turn  the  toes  outwards,  and  bend  the  thigh.  Other  muscles 
come  from  the  lower  and  fore  part  of  the  pelvis  ; as  the  pec- 
tinalis,  triceps,  and  obturator  externus,  which  arise 
from  the  arch  of  the  pubes,  and  go  down  to  be  implanted  into 
linea  aspera,  and  lesser  trochanter  ; and  they,  pulling  the  thigh 
towards  the  body,  are  called  the  adductors.  Others  arise 
from  the  sacrum  and  back  part  of  the  pelvis,  as  the  glut.ei, 
which,  coming  directly  forwards  to  be  implanted  into  the 
greater  trochanter,  pull  back  the  thigh  ; and  a fourth  set  com- 
ing also  from  the  internal  surface  of  the  pelvis,  viz.  the  obdu- 
rator  internus,  and  the  pyramidalis,  come  out  through 
the  back  openings,  turn  round  the  pelvis  as  round  a pully,  and 


* The  detrusor  urinte  is  but  the  muscular  coat  of  the  bladder  ; the  sphincter 
vesicae,  or  muscle  of  the  prostates,  is  but  a denser  fasciculus  of  this  common  coat  of 
the  bladder . I should  no  more  think  of  describing  them  here  than  of  describing 
the  coats  of  the  intestines  or  stomach.  These  muscles  of  internal  parts,  with  the 
muscles  of  the  internal  ear,  &c.  I reserve  for  those  hook?  which  describe  the  or- 
gans and  viscera. 
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roll  the  thigh,  and  draw  it  back.  This  completes  the  catalogue 
of  those  muscles  which  move  the  thigh. 

1.  The  PSOAS  MAGNLT,  ILIACUS  INTERNUS,  PECTINEUS,.- 

triceps,  obturator  exte rnus,  which,  coming  from  before, 
are  inserted  into  the  lesser  trochanter,  and  bend  the  thigh. 

2.  The  GLUTEI,  GEMINI,  pyriformis,  obturator,  inter 
nus,  and  quadratus,  which  come  from  behind,  are  implant- 
ed into  the  great  trochanter,  and  extend  the  thigh  ; and  it  hard- 
ly need  be  remembered,  that  as,  when  the  arms  being  fixed, 
their  muscles  raise  the  weight  of  the  body,  as  in  climbing  or  in 
turning  over  a bar,  by  grasping  with  the  hands;  so  the  mus- 
cles of  the  thigh  move  that  thigh  only  which  is  loose  and  free 
from  the  weight  of  the  bodv,  while  the  muscles  of  the  other 
thigh,  which  is  fixed  by  the  weight  of  the  body,  move  not  the 
thigh,  but  the  trunk  upon  the  thigh  ; so  that  our  walking  is  per- 
formed not  so  much  by  the  muscles  of  the  thigh  moving  the 
limb,  as  by  their  moving  the  pelvis,  i.  e.  rolling  the  trunk  upon 
the  limb. 


MUSCLES  MOVING  THE  THIGH. 

1.  THE  THIGH  IS  MOVED  BACKWARDS  AND  OUTWA&DS 

By  the  Glutseus  maximus,*)  which  is  im-  fLinea  aspera, 

medius,  > planted  into  < Trochanter  major, 

minimus,  J die  {.Top  of  trochanter. 


2.  THE  THIGH  IS  MOVED  BACKWARDS,  AND  ROLLED  UPON  ITS 

AXIS. 

By  the  Pyriformis,  which  is  ("Root  of  the  trochanter, 

Gemini,  j implant-  | — ———————— 

Obturator  externus,  i>ed  into  <J 

• internus,  [ the  j — 

Quadratus,  * J (jietwixtthetrochanters. 


which  is  im- 


FORWARDS  AND  INWARDS 
f Trochanter  minor. 


J.  THE  THIGH  IS  MOVED 

By  the  Psoas  magnus,  T 

Iliacus  Internus,  f , . , • » 

Pectinalis,  £ j^n  e in  ° J Linea  aspera, 


V 


Triceps, 


(• 


Fascialis.  I begin  with  this  muscle,  as  it  is  necessary  in 
the  dissection.  The  thigh  is  inclosed  in  a very  strong  sheath, 
which,  like  that  of  the  arm,  sends  down  among  the  muscles 
strong  tendinous  septa  or  partitions  ; and  the  muscles  are  in- 
closed in  these  septa  ; and  the  great  muscles  of  the  leg  are 
supported  by  it  in  their  strong  and  continual  actions.  The 
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tendinous  fascia  of  the  thigh  arises  chiefly  from  the  spine  of  the. 
ilium,  partly  (over  the  groin)  from  the  external  oblique  muscle 
of  the  abdomen.  Every  fascia  has  something  added  by  each 
muscle,  and  takes  a new  increase  and  adhesion  at  each  bone 
which  it  passes.  It  is  always  strengthened  by  adhesions  to 
joints,  and  comes  down  from  them  thicker  upon  the  muscles 
below  ; and  so  this  fascia  of  the  thigh,  which  arises  chiefly 
from  the  spine  of  the  ilium,  descends,  covering  all  the  muscles 
of  the  thigh  : it  sends  partitions  down  to  the  linea  aspera  and 
trochanters  ; it  has  a new  adhesion  and  a new  source  of  tendin- 
ous fibres  at  the  knee  ; it  adheres  most  remarkably  at  the 
inner  side  of  the  tibia,  and  then  descends  to  the  brawn ; it 
covers  all  the  leg,  and  is  again  reinforced  at  the  ankle  : and 
this  I believe  to  be  a juster  history  than  the  common  idea  of 
making  it  an  expansion  of  the  small  tendon  of  the  small  muscle, 
which  I am  now  to  describe  ; for  the  fascialis  is  too  essential  to 
the  strength  of  the  leg  to  depend  upon  so  inconsiderable  an 
origin,  and  would  be  found  there  though  this  muscle  were 
away,  as  in  the  palmaris  of  the  hand. 

This  fascia  consists  properly  of  two  plates  ; one  is  that 
which  comes  down  from  the  crest  of  the  ilium,  and  from  the 
muscles  of  the  belly  ; the  other,  that  which  arises  purely  from 
the  tendon  of  the  musculus  fascialis,  and  which  is,  at  the 
same  time  connected  with  the  capsular  ligament  of  the  femur 
and  with  the  trochanter  ; and  so  the  muscle  lies  betwixt  the 
two  plates  of  the  fascia  ; and  as  the  fascia  at  this  part  takes  at ' 
least  a reinforcement  from  the  capsular  ligament,  and  from 
about  the  trochanter  major,  the  fascialis  muscle  may  be  said  to 
be  inserted  into  the  trochanter. 

So  this  great  tendinous  fascia  has  these  connections  : the 
crest  of  the  ilium  ; the  ligament  of  Paupart  at  the  rim  of  the 
belly  ; the  crest  and  arch  of  the  pubes  ; the  tuber  ischii,  and 
so  back  along  the  coccyx  to  the  ridge  and  processes  of  the 
sacrum  ; the  ligament  of  the  joint,  the  great  trochanter,  and 
the  linea  aspera,  all  the  way  down  to  the  knee,  where  its  last 
adhesion  is  very  strong,  and  from  whence  it  comes  off  again 
much  strengthened. 

It  is  thicker  on  the  outer  side  and  back  part,  and  very  thin 
on  the  inner  side  of  the  thigh  ; and  it  dives  with  perpendicular 
divisions  among  the  muscles  of  the  thigh. 

CLVI.  The  fascialis  muscle.  The  muscle  is  rightly 
named  tensor  vaginae  femoris  ; for  hardly  any  other  use  can  be 
assigned.  It  arises  from  the  upper  spinous  process  of  tho 
ilium,  i.  e.  from  the  fore  part,  or  very  point  of  its  spine,  by  a 
tendon  of  about  an  inch  in  length.  It  is  very  small  at  its  origin 
and  at  its  termination.  It  is  thick  and  fleshv  in  the  middle, 

Yol.  I.  2 D 
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swelling  out.  It  extends  downwards,  and  obliquely  back 
wards,  almost  to  the  middle  of  the  thigh  ; and  there  it  ter- 
minates obliquely,  betwixt  the  two  lamellse  of  the  membrane 
to  which  it  belongs. 

Its  use  is  chiefly  to  make  the  fascia  tense,  to  prepare  the 
muscles  for  strong  action  ; and  perhaps,  by  its  adhesions  about 
the  trochanter,  it  may  have  some  little  effect  in  rolling  the 
thigh,  so  as  to  turn  the  toes  inwards,  and  oppose  the  Gemini. 

CLVII.  P soas  magnus. — Tiiis  and  the  following  muscle 
come  from  within  the  body  to  move  the  thigh  forwards.  This 
is  a very  long  and  fleshy  muscle  ; of  considerable  strength  ; of 
constant  use  ; perpetually  employed  in  moving  the  thigh  for- 
wards, or  in  supporting  the  pelvis  upon  the  thigh-bone,  so  as  to 
preserve  the  equilibrium  of  the  body. 

It  is  named  from  psoa  lumbus  ; is  a large  round  muscle, 
very  strong,  of  great  length,  filling  up  all  the  space  upon  either 
side  of  the  spine,  and  bounding  the  pelvis  at  its  side.  It  comes 
from  under  the  ligamentum  arcuatum  of  the  diaphragm  ; for 
it  arises  first  by  its  uppermost  head  from  the  last  vertebra  of 
the  back,  then  successively  from  each  of  the  vertebrae  of  the 
loins.  It  sticks  close  to  the  lumbar  vertebrae  ; for  it  arises, 
not  only  from  the  transverse  processes,  but  from  the  sides  of 
the  bodies.  These  heads  do  not  appear  ; for  they  are  covered 
by  the  body  of  the  muscle,  which  goes  down  thick  and  round 
till  it  reaches  the  sacro-iliac  symphisis,  and  then,  being  united 
to  the  internal  iliac  muscle,  they  descend  through  Paupart’s 
ligament. 

CLVIII.  The  psoas  parvus  does  not,  like  this,  belong  to 
the  thigh,  but  is  a muscle  of  the  loins  which  arises  along  with 
this  one  front  the  last  vertebra  of  the  back  and  the  first  of  the 
loins.  It  is  a small  and  delicate  muscle  ; ends  in  a slender 
tendon,  which  goes  down  by  the  inner  side  of  the  great  psoas, 
but  does  not  go  out  of  the  pelvis  along  with  it  : it  stops  short, 
and  is  implanted  into  the  brim  of  the  pelvis,  into  the  os  ilium, 
near  the  place  of  the  acetabulum  : it  bends  the  spine  upon  the 
pelvis.  This  muscle  is  more  regular  in  the  monkey : in  the 
dog  it  is  seldom  wanting.  It  is  said  to  be  more  frequently 
found  in  women  than  in  men  : in  both  it  often  is  not  to  be 
found  ; but  sometimes  in  strong  and  big  men  three  psoas  mus- 
cles have  been  found. 

CLIX.  The  iliacus  intfrnus  is  a thick,  very  fleshy,  and 
fan-like  muscle,  which  occupies  the  whole  concavity  of  the  os 
ilium. 

Its  origin  is  from  the  internal  lip  of  the  crista  ilii : it  adheres 
to  all  the  concave  surface  of  that  bone  down  to  the  brim  of  the 
pelvis  ; to  the  fore  part  of  the  bone  under  the  spinous  process  : 
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and  to  a part  also  of  the  capsular  ligament  of  the  joint  : all  its 
radiated  fibres  are  gathered  together  into  a tendon  at  the  liga- 
ment of  Paupart.  This  tendon  is  longer  on  the  lower  than  on 
the  upper  surface  : for  below  it  slides  on  the  pubes  as  upon  a 
pulley,  and  continues  tendinous,  that  it  may  bear  the  friction  ; 
but  above  it  is  unconnected,  or  it  is  connected  only  by  loose 
cellular  substance  ; and  there  it  is  quite  fleshy.  Just  under  the 
ligament  the  two  tendons  are  joined  ; whence  they  bend  ob- 
liquely round  to  be  implanted  into  the  lesser  trochanter. 

The  psoas  magnus  and  iliacus  internus  are  two  very  power- 
ful muscles.  Their  chief  use  is  to  bend  the  thigh,  and  more 
peculiarly  of  the  lumbar  one  to  support  the  body.  The  great 
blood-vessels  come  down  along  with  these  two  muscles  : the 
muscles  and  vessels  are  both  surrounded  with  loose  cellular 
substance.  Matter  often  forming  behind  the  abdomen,  round 
the  psoas  muscle,  is  named  the  psoas  abscess  ; and  penetrating 
under  Paupart’s  ligament,  bursts  in  the  thigh  at  last,  and  is 
commonly  fatal.. 

CLX.  The  pectineus,  or  pectinalis,  is  so  named  from 
its  arising  at  the  pecten  or  pubes  ; is  a broad  flat  square  mus- 
cle ; lies  along  side  of  the  last  described  muscles  ; and  is  in- 
serted with  their  common  tendon.  It  arises  flat  and  fleshy 
from  that  line  of  the  pubes  which  forms  the  brim  of  the  pelvis, 
and  is  implanted  into  the  linea  aspera  by  a tendon  flat  and  long, 
pretty  nearly  of  the  same  extent  and  shape  with  its  origin. 

This  muscle  lies  immediately  under  the  skin  and  fascia 
lata  ; and  by  its  bending  round  under  the  thigh-bone  it  has 
three  actions  : to  close  the  knees  together  ; to  pull  the  thigh 
forward  j.  to  perform  rotation,  turning  out  the  toe  ; and  in 
certain  positions  of  the  limb  it  will  pull  the  thigh  back,  assisting 
the  extensor  muscles. 

CLXI.  The  triceps  femop.is  is  a broad  flat  muscle,  with 
three  heads,  arising  from  the  pubes,  and  inserted  into  the 
whole  length  of  the  linea  aspera  down  to  the  condyle,  and 
serving  for  pressing  the  knees  together  or  bringing  the  thigh 
forwards. 

The  triceps  consists  of  three  heads,  which  lie’  in  different 
layers,  one  above  the  other  ; and  have  so  little  connection 
among  themselves,  that  the)-  have  been  more  commonly,  and  I 
think  properly,  described  as  three  muscles.  These  three  parts 
of  the  muscle  are  indeed  for  one  common  use:  but  thev  are  ol 
very  different  forms  ; for  they  do  not  even  lie  on  the  same 
plane  : one  is  long  : another  shorter  by  one  half ; a third  longer 
than  both  the  other  two  ; so  that  they  have  been  commonly 
described  under  the  names  of  adductor  primus  or  longus  ; 
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ADDUCTOR  SECUNDUS  OV  BREVIS  ; ADDUCTOR  TERTIUS  01* 
MAGNUS. 

1.  The  adductor  longus  is  the  uppermost  layer  : its  bor- 
der (for  it,  like  the  pectinalis,  is  a flat  muscle)  ranges  with  the 
border  of  the  pectinalis.  It  arises  from  the  upper  and  fore  part 
of  the  pubes  by  a short  roundish  tendon,  verv  strong : it  swells 
into  a thick  fleshy  belly,  not  round,  but  flattened  ; the  belly 
grows  flatter  as  it  goes  down  towards  the  thigh-bone  ; it  ends 
in  a flat  and  short  tendon,  which  is  inserted  web-like  into  the 
line  a aspera  in  all  its  middle  part,  viz.  about  four  inches.  Thus 
the  muscle  is  of  a triangular  form,  with  its  base  in  the  linea  as- 
pera, and  its  apex  on  the  pubes.  Its  head  or  origin  lies  betwixt 
the  pectinalis  and  the  gracilis  : its  upper  edge  ranges  with  the. 
pectinalis  ; its  lower  edge  lies  upon  the  triceps  magnus.  It  is 
called  longus,  because  it  is  longer  than  the  next  head. 

2.  The  adductor  brevis  lies  under  the  adductor  longus, 
and  is  of  another  layer  of  muscles  ; for  as  the  first  layer  con- 
sists of  the  pectinalis,  triceps  longus,  and  gracilis,  this  layer  con- 
sists of  the  obturator  externus,  triceps,  brevis,  and  triceps 
longus.  The  triceps  brevis  is  exceedingly  like  the  former,  in 
rising  near  the  symphisis  pubes,  by  a thick  and  flattened 
tendon,  swelling  like  it  into  a strong  fleshy  belly ; like  it,  it 
grows  flat,  and  is  inserted  by  a short  flat  tendon  into  the  inner 
trochanter  and  linea  aspera.  But  it  differs  in  these  points  : that 
it  is  less  oblique  ; for  this  muscle  being  shorter,  goes  more 
directly  across  betwixt  the  pelvis  and  the  thigh  : that  it  is 
placed  higher  than  the  last ; so  that  whereas  the  adductor  long- 
us is  inserted  into  the  middle  of  the  thigh  bone,  this  one  is  in- 
serted into  the  lesser  trochanter,  and  only  the  upper  part  of  the 
linea  aspera  ; and  the  triceps  longus  is  a superficial  muscle, 
while  this  is  hidden  under  it  and  behind  it.  The  longus  takes 
its  rise  from  the  very  crest  of  the  pubes  ; this  takes  its  origin 
from  the  fore  part  of  the  pubes,  from  the  limb  just  under  the 
crest,  so  as  to  be  immediately  under  the  head  of  the  longus. 

3.  The  adductor  magnus,  the  third  head  of  the  triceps,  is 
a very  long  and  flat  muscle,  lying  behind  the  other  heads.  It 
arises  by  a short  tendon,  just  under  the  tendon  of  the  adductor 
brevis  : it  continues  to  have  a fleshy  origin  all  down  the  ramus 
and  the  tuber  ischii  (i.  e.)  from  the  flat  edge  of  the  thyroid 
hole.  From  this  broad  origin  it  goes  to  be  implanted  into  the 
thigh-bone  the  whole  length  of  the  linea  aspera,  its  fibres  hav- 
ing various  degrees  of  obliquity  according  to  their  insertion  ; 
for  the  uppermost  fasciculi  go  almost  directly  across,  to  be  in- 
serted flat  into  the  upper  part  of  the  linea  aspera  ; the  succeed- 
ing fasciculi  go  more  and  more  obliquely  as  they  descend,  the 
lower  part  of  the  muscle  following  that  rough  line  which  leads 
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to  the  condyle  ; and  the  last  fibres  of  all  are  implanted  by  a ten- 
don of  considerable  length  into  the  condyle  itself.  This  adduc- 
tor magnus  makes,  as  it  were,  a fiat  partition  betwixt  the  fore 
and  back  parts  of  the  thigh  ; and  it  is  about  three  inches  above 
the  condyle  that  the  great  artery  passes  betwixt  this  tendon  and 
the  bone,  perforating  the  triceps,  to  get  from  the  fore  to  the 
back  part  of  the  thigh,  and  down  into  the  ham. 

The  use  of  all  these  muscles  is  entirely  the  same,  making 
allowance  for  their  various  degrees  of  oblique  insertion  ; and 
they  must  be  very  powerful,  by^  the  great  distance  of  their  ori- 
ginS  from  the  centre  of  that  bone  which  they  move  : so  that 
while  other  muscles  pull  in  a direction  very  oblique,  these  three 
heads  of  the  triceps  must  pull  almost  at  right  angles,  the  most 
favourable  direction  of  all. 

CLXII.  The  obturator  externus  is  named  after  the  ob 
turator  ligament,  from  which  it  arises.  The  ligament  and  the 
muscles  shutting  up  the  foramen  thyroideum  are  named  ob- 
turators ; and  it  is  sometimes  named  rotator  femoris 
extrorsum,  from  its  turning  the  thigh  outwards.  It  arises 
from  the  ramus  of  the  ischium  and  pubes  where  they  form  the 
margins  of  the  thyroid  hole  ; and  from  the  outer  surface  of  the 
ligament,  which  it  occupies  entirely,  leaving  only  room  for  the 
obturator  vessels  and  nerves.  It  is  a short  muscle  ; its  origin 
is  broad,  and  its  insertion  narrow,  so  that  it  is  of  a conical  form  ; 
for  the  flesh  of  this  muscle  is  gathered  very  soon  into  a round 
short  tendon,  which  twist  under  the  thigh-bone  betwixt  it  and 
the  pelvis  : so  that  it  is  in  a manner  rolled  round  the  thigh- 
bone, being  inserted  into  the  root  of  the  great  trochanter.  It 
pulls  the  thigh  forwards,  but  is  more  peculiarly  a rotator  of  the 
thigh.  This  muscle  is  of  the  second  layer  ; and  the  succession 
of  all  the  muscles  is  this  : the  upper  layer  consists  of  the  psoas 
and  iliacus,  where  they  come  out  from  the  abdomen  ; of  the 
pectinalis  ; and  of  the  long  head  of  the  triceps  : the  second 
layer  consists  of  the  short  head  of  the  triceps  : and  the  third 
layer  consists  of  the  obturator  externus  at  the  upper  part,  and 
of  the  triceps  magnus,  or  third  head  of  the  triceps,  all  down  to 
the  condyle. 

Glutei. — There  are  three  glutad  muscles,  each  under  the 
other,  and  each  smaller  than  the  muscle  which  covers  it.  The 
first,  arising  from  the  back  part  of  the  ilium,  the  back  of  the 
sacrum,  and  the  sacro-sciatic  ligament,  forms  the  whole  hip, 
and  descends  so  low  as  to  be  inserted  into  one  third  of  the 
length  of  the  linca  aspera,  and  into  the  root  of  the  great  tro- 
chanter. 

The  second  arises  from  all  that  portion  of  the  ilium  which 
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is  before  this  one,  and  from  the  back  of  the  bone,  and  goes 
down  to  be  inserted  into  the  very  top  of  the  great  trochanter. 

The  third  arises  from  the  back  of  the  bone  below  the  last, 
down  to  the  acetabulum  and  sacro-sciatic  sinus  ; and  it  is  in- 
serted into  the  root  betwixt  the  apex  of  the  great  trochanter  and 
the  neck  of  the  bone. 

CLXIII.  The  gluteus  maximus  arises  from  the  back  of 
the  ilium  one  half  its  length  ; from  the  joining  of  the  ilium  and 
sacrum  ; from  all  the  spines  and  irregularities  of  the  sacrum  ; 
and  from  the  sacro-sciatic  ligament.  Its  thick  fleshy  fascicuhe 
come  in  a winding  and  oblique  direction  down  to  the  thigh- 
bone ; and,  being  gathered  into  a flat  and  pretty  broad  tendon, 
it  is  inserted  into  the  root  of  the  trochanter  major,  and  down 
three  inches  of  the  linea  aspera.  This  is  one  of  the  largest  and 
most  fleshy  muscles  of  the  body ; covers  all  the  other  muscles 
of  the  hip  ; forms  the  contour  of  the  hip  ; pulls  the  thigh  back- 
wards, or  the  body  forwards  upon  the  thigh  when  the  thigh  is 
fixed  : and  being  a wide  spreading  muscle,  which  in  a manner 
surrounds  its  joint,  its  different  portions  act  with  different 
effects  ; not  only  according  to  their  natural  direction,  but  ac- 
cording to  the  accidental  positions  of  the  pelvis  with  regard  to 
the  thigh-bone. 

CLXIV.  The  gluteus  medius  or  minor  is  smaller  than 
the  former,  but  like  it.  It  arises  from  all  the  outside  of  the 
ilium  not  occupied  by  the  glutaeus  major.  It,  like  the  other,  is 
a fan-formed  muscle ; for  its  fibres  converge  from  its  broad 
origin  in  all  the  back  of  the  ilium,  to  form  a short  flat  tendon, 
which  is  inserted  into  the  back  or  into  the  very  top  of  the  great 
trochanter.  It  lies  in  part  under  the  glutaeus  maximus  ; but 
its  chief  part  lies  before  the  glutaeus  maximus  : and  as  certain 
portions  of  the  muscle  are  before  the  thigh-bone,  there  are  po- 
sitions of  the  pelvis  and  thigh-bone  in  which  it  will  pull  the 
thigh  forwards,  although  its  proper  office  is  to  assist  the  glutaeus 
magnus  in  pulling  the  thigh  backwards,  and  moving  it  out- 
wards from  the  body. 

CLXV.  The  gluteus  minimus  is  a small  radiated  muscle, 
which  lies  deep,  and  quite  under  the  former.  It  has,  compared 
with  the  former,  a very  narrow  origin;  for  it  arises  chiefly 
from  the  lowest  part  of  the  back  of  the  ilium,  viz.  that  part 
which  forms  the  socket  for  the  thigh-bone,  and  a little  higher 
up  ; and  from  the  border  of  the  sciatic  notch.  It  forms  a short, 
flat,  and  strong  tendon,  which  is  fixed  under  the  root  of  the 
trochanter  major,  betwixt  the  trochanter  and  the  neck  of  thc. 
bone  : so  that  these  muscles  are  inserted  in  this  succession  ; 
first,  the  great  glutieus,  below  the  root  of  the  trochanter,  and 


MUSCLES  MOVING  THE  THIGH-BONE. 


215 


into  the  linea  aspera  ; the  middle  glutseus  into  the  back  and 
top  of  the  trochanter  ; and  the  smallest  of  the  glutsei  is  implant- 
ed into  the  roughness  under  the  root  of  the  trochanter. 

Gemini. — The  gemini  are  two  muscles,  or  rather  one  biceps 
muscle  ; but  the  heads  are  so  distinct  that  they  are  reckoned 
two,  and  so  much  alike  that  they  are  named  Gemini. 

CLXVI.  The  uppermost,  the  larger  and  stronger  muscle, 
arises  from  the  spinous  process  of  the  os  ischium. 

CLXVII.  The  second,  or  smaller  head,  arises  in  like  man- 
ner from  the  tuber  ischii,  upon  its  ball  or  outer  end.  They  are 
fleshy  in  their  whole  length.  They  meet  and  unite  their  ten- 
dons at  the  great  trochanter.  They  are  inserted  firmly,  along 
with  the  following  tendon,  at  the  root  of  that  process. 

CLXVIII.  The  pyriformis,  sometimes  called  iliacus  in- 
terims or  pyramidalis,  comes  from  the  hollow  of  the  sacrum, 
runs  in  the  same  line  with  the  lesser  glutseus,  and  is  inserted 
with  the  two  last  named  muscles  in  the  root  of  the  great  tro- 
chanter. 

Its  origin  is  from  the  hollow  of  the  sacrum,  rising  from  the 
vertebrae  of  that  bone  by  three  or  four  small  fleshy  digits,  and 
from  the  sacro -sciatic  notch  ; it  runs  betwixt  the  glutseus  mi- 
nor and  the  gemini,  and  its  round  tendon  is  inserted  betwixt 
them,  somewhat  connected  with  each. 

The  pyriformis,  gemini,  obturator  internus,  and  quadratus, 
form  what  some  anatomists  have  called  musculi  quadrage- 
mini  ; and  they  are  so  much  alike  in  insertion  and  use,  that  it 
would  be  waste  of  time  to  repeat  what  has  been  said  of  th£ 
gemini  and  obturator. 

This  muscle,  the  pyriformis,  like  the  others,  rolls  the  thigh 
outwards.  Its  name  is  from  its  shape. 

CLXIX.  The  obturator  internus,  once  named  marsu- 
pialis  or  bursalis,  arises  from  all  the  internal  surface  of  the 
obturator  ligament,  and  from  all  the  edges  of  the  thyroid  hole, 
from  the  ilium,  ischium,  and  pubes  ; so  it  arises  within  the  pel- 
vis ; comes  out  by  turning  round  the  ischium  in  the  notch  be- 
twixt its  tuber  and  its  spine.  Its  origin  is  therefore  circular  and 
fleshy.  It  runs  along  the  inside  of  the  os  ischium,  turns  round 
that  bone  betwixt  the  spinous  process  and  the  tuber.  The  hol- 
low there  is  guarded  with  cartilage ; and  this  tendon  runs  in  the 
hollow,  like  a pully  round  a rope  ; passing  this,  it  runs  betwixt 
the  two  legs  of  the  gemini,  and  its  tendon  is  united  to  theirs  ; 
and  the  three,  appearing  almost  like  one  tendon,  are  inserted 
together  into  the  root  of  the  trochanter  major.  These,  then, 
might  with  some  propriety  be  named  one  muscle  ; all  the  three, 
viz.  the  two  gemini  muscles  and  the  obturator  muscle,  passing 
between  them,  were  once  accounted  as  one  muscle,  and  then  Jr 
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seemed  to  be  a muscle  with  two  bellies  and  an  intermediate 
tendon  ; and  this  intermediate  tendon,  with  two  fleshy  ends, 
give  it  the  appearance  of  a purse,  and  thence  it  was  named 

UUSCULUS  MARSUPIAL  IS,  Ol'  BURSALIS. 

CLXX.  The  quadratus  eemoris,  is  a thin  flat  muscle, 
passing  in  a transverse  direction  betwixt  the  tuber  ischii  and 
the  thigh-bone. 

It  arises  from  the  lower  and  flattened  surface  of  the  tuber 
ischii  by  a short  tendinous  beginning.  It  goes  a little  oblique- 
ly upwards  and  outwards,  and  is  inserted  into  the  back  of  the 
great  trochanter,  in  that  roughness  which  is  found  just  where 
the  trochanter  is  joined  to  the  bone,  and  goes  obliquely  betwixt 
the  trochanter  major  and  the  trochanter  minor. 

It  rolls  the  thigh-bone,  so  as  to  turn  the  toe  outwards,  and 
pulls  it  almost  directly  backwards. 

The  motions  of  the  thigh  must  be  performed  by  many 
very  strong  muscles,  as  it  moves  under  the  weight  of  the  whole 
body  ; and  it  seems  to  be  curiously  contrived,  that  the  muscles 
fit  for  moving  the  thigh  forward  should,  in  certain  positions  of 
the  thigh,  move  it  backwards  ; also  giving  an  increase  of 
strength  to  that  motion  of  the  thigh  in  which  most  strength  is 
required. 

There  are  but  two,  or  chiefly  two,  points  for  insertion  ; the 
trochanter  major  and  the  trochanter  minor.  These  two  points 
are  so  oblique,  that  no  one  muscle,  nor  set  of  muscles,  performs 
any  direct  motions  ; for  they  all  twist  round  the  bone’s  axis,  to 
get  at  their  insertion.  The  glutsei,  the  pyriformis,  the  gemini, 
the  quadratus,  the  obturator  internus,  and  obturator  externus, 
all  bend  round  the  axis  of  the  thigh-bone,  to  reach  the  tro- 
chanter major.  These  now  may  be  called  the  abductors  of 
the  thigh,  to  pull  it  outwards  ; but  we  should  conclude  from 
this  direction,  that  they  could  not  pull  the  thigh  backwards,  for 
the  thigh-bone  would  turn  on  its  axis  and  elude  their  action. — 
The  psoas  magnus,  the  iliacus  internus,  the  pectinalis,  and  the 
triceps,  do  in  the  same  manner  go  round  the  inner  side  of  the 
bone  : the  two  first  to  be  implanted  into  the  trochanter  minor, 
the  two  latter  into  the  linea  aspera,  just  below  it.  These  are 
justly  named  adductors  of  the  thigh  : their  chief  use  is  to  draw 
the  thighs  together  : and  this  is  the  combined  effect  of  these 
two  sets  of  muscles.  When  the  adductors  act  by  themselves, 
they  pull  the  thigh  forwards,  moving  the  leg,  rolling  the  thigh- 
bone, and  turning  the  toe  out  in  a graceful  step  ; which  is  most 
peculiarly  the  effect  of  the  pectinalis  and  triceps.  But  when 
we  are  to  finish  the  motion,  by  pulling  forward  the  body,  which 
:s  the  same  with  pulling  back  the  thigh,  it  is  not  merely  the 
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antagonists  of  these  muscles,  as  the  glutsei,  the  gemini,  &c. 
which  must  act.  Were  the  glutrei  to  act  alone,  they  would 
rather  turn  the  thigh  upon  its  axis  outwards  than  pull  it  back  ; 
but  the  triceps,  &c.  act  again  in  conjunction  with  the  glutaer, 
8tc.  and  by  the  action  of  the  triceps,  the  inner  trochanter  is 
fixed  ; the  further  rolling  of  the  thigh  is  prevented  ; the  full 
effect  is  given  to  the  glutaei  muscles.  When  the  glutsei  act, 
they  pull  the  thigh  directly  backwards,  assisted  by  the  triceps, 
pectinalis,  and  others  : for  now  the  thigh-bone  is  so  far 
advanced  before  the  body,  that  those  muscles,  as  the  triceps, 
which  were  benders  of  the  thigh  in  its  first  position,  are  exten- 
sors when  it  is  advanced  a step  before  the  body  ; or,  perhaps, 
it  will  be  more  explicit  to  say,  that  when  the  thigh  is  moved 
one  step  before  the  body,  the  iliacus  internus,  psoas  magnus, 
and  triceps  muscles,  co-operate,  agree  with  the  glutsei  muscles 
in  bringing  the  trunk  forwards  to  follow  the  limb,  and  then  in 
fixing  and  stiffening  the  trunk  upon  that  limb  till  the  other 
thigh  is  advanced  a second  step  before  the  body. 

The  muscles  of  the  leg  are  the  most  simple  of  all : for  the 
knee  is  a mere  hinge,  at  least  it  is  so  in  all  our  ordinary  mo- 
tions ; so  that  there  is  no  action  to  be  performed  but  those  of 
mere  flexion  and  extension  ; and  there  are  only  two  classes  of 
muscles  to  be  described,  the  extensors  and  the  flexors  of  the 

5eg- 

1.  The  extensors  of  the  leg.  The  only  muscles  which 
extend  the  leg  are  those  four,  which  may  be  very  fairly  reckon- 
ed a quadriceps  extensor  cruris.  Indeed  the  French  anato- 
mists arrange  them  so.  Sabbatier  calls  them  the  triceps  fe- 
moris.  These  muscles,  which  all  converge  to  the  patella,  and 
are  inserted  in  it,  are  : 

Rectus  Femoris,  Vastus  Externus, 

Crurseus  vcl  Femorseus,  Vastus  Internus. 

And  these  are  all  implanted  by  one  tendon  ; because  the 
joint  being  a hinge,  bending  only  in  one  direction,  its  muscles 
could  have  given  but  one  motion,  however  oblique  their  origin 
and  course  had  been. 

2.  The  flexors  of  the  leg  are  one  on  the  outside  and  four 
on  the  inside  of  the  leg  ; the  tendons  of  the  outside  being  im- 
planted into  the  upper  knob  of  the  fibula,  and  those  in  the  in- 
side into  the  rough  head  of  the  tibia,  forming  the  hamstrings, 
and  extending  their  tendons  or  aponeurotic  expansion  down- 
wards upon  the  leg. 

INSIDE  FLEXORS. 

Sartorius,  Gracilis, 

Semitendinosus,  Semimembranosus. 

Vol.  I.  2 K 
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OUTSIDE  FLEXOR. 

Biceps. 

flexor  lying  in  the  ham. 
Musculus  Poplitaeus. 


extensors  of  the  leg. 

CLXXI.  The  rectus  femoris,  sometimes  rectus  cru- 
ris, is  so  named  from  its  direction  ; it  is  a thin  flat  muscle, 
and  arises  by  two  heads.  The  first  or  greater  head  arises 
from  the  lower  spinous  process  of  the  ilium  by  a short  round 
tendon  ; its  second  head  is  in  a different  and  in  somewhat  of  a 
curved  direction  ; for  it  comes  from  the  head  of  the  acetabu- 
lum and  from  the  capsular  ligament.  These  join  together, 
and  form  a flat  tendon  of  four  inches  in  length,  which  becomes 
gradually  fleshy  and  larger  down  to  its  middle,  and  then  again 
contracts  towards  the  patella  in  the  same  gradual  manner^ 
There  is  a middle  tendinous  line  running  the  whole  length  of 
the  muscle,  especially  conspicuous  on  its  back  part ; and  to- 
wards that  central  line  all  the  muscular  fibres  converge. 

The  rectus  is  united  at  the  sides  to  the  vasti  ; at  the  back 
part  to  the  crurasus  ; and  its  tendon,  along  with  that  of  the 
crurseus,  goes  to  be  directly  implanted  into  the  rotula  of  the 
knee. 

The  rectus  cruris  is  the  first  of  those  muscles  which  Sabba- 
tier  calls  the  triceps  femoris  ; and  surely  they  may  be  as 
properly  named  thus  as  the  triceps  cubiti  extensor. 

This  large  mass  of  muscle  or  flesh  enwraps  the  whole  of  the 
thigh-bone  behind  as  well  as  before  : for,  first,  the  crur^us 
arises  fleshy  from  all  the  fore  part  of  the  bone  ; the  vastus 
externus  from  the  great  trochanter,  and  all  the  back  part  and 
outer  side  of  the  bone  ; and  the  vastus  internus  arises,  in 
like  manner,  from  the  lesser  trochanter,  and  all  the  inner  side 
of  the  bone,  from  the  trochanter  major  all  round  to  the  origin 
of  the  crunetis. 

CLXXII.  The  cruRjEus  arises  from  the  fore  part  of  the 
trochanter  minor  ; and  it  continues  its  origin  from  the  fore 
part  of  the  femur,  the  whole. way  down  to  within  two  inches  or 
little  more  of  the  patella.  About  three  inches  from  its  origin 
it  is  joined  by  the  vastus  externus,  which  unites  with  it  at 
the  outer  edge  and  fore  part;  and  the  vastus  internus 
comes  into  it  about  five  inches  below  its  origin,  and  joins  it  at 
tire  inner  edge  and  fore  part.  At  its  lower  part  it  is  joined  to 
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the  tendon  of  the  rectus,  to  form  but  one  large  tendon,  which 
is  inserted  into  the  rotula. 

Under  the  cruraeus  are  sometimes  found  two  little  muscles, 
or  rather  two  little  slips  of  this  muscle,  which  are  quite  dis- 
tinct. They  arise  on  the  lore  part  of  the  thigh-bone,  two  or 
three  inches  above  the  capsule  of  the  joint  ; and  they  are  in- 
serted into  the  capsule  on  each  side  of  the  patella,  evidently  for 
the  purpose  of  pulling  it  up,  to  prevent  its  being  catched  ; and 
when  these  two  (subcrur^i)  are  not  found  as  distinct  mus- 
cles, some  fibres  of  the  cruraeus  supply  their  place. 

CLXXIII.  The  vastus  externus  is  the  largest  of  these 
three  muscles. 

Its  origin  is  by  a pretty  thick  and  strong  tendon  from  the 
lower  and  fore  part  of  the  trochanter  major  ; and  it  continues 
its  origin  from  the  root  of  the  trochanter  all  down  the  linea  as- 
pera  to  that  rough  line  which  goes  to  the  inner  tuberosity  of 
the  thigh-bone. 

It  touches  the  end  of  the  crurseus  about  four  inches  below  its 
origin,  and  continues  attached  to  it  the  whole  way  down  ; and 
then  it  forms  a flat  tendon  which  connects  itself  with  the  ten- 
don of  the  rectus  femoris,  and  then  embraces  in  a semicir- 
cular manner  the  outside  of  the  patella.  And  several  of  the 
fibres  of  this  aponeurosis  not  only  cross  over  the  rotula,  but  go 
down  over  its  opposite  side  to  glide  along  the  head  of  the  tibia, 
and  to  be  inserted  into  the  inner  side  of  the  knee. 

CLXXIV.  The  vastus  internus  is  neither  so  large  nor  so 
fleshy  as  the  vastus  externus  ; but  it  is  exceedingly  like  it 
in  all  other  respects. 

It  arises  from  the  fore  part  of  the  trochanter  minor  just  un- 
der the  insertion  of  the  psoas  magnus  ; and  it  continues  its 
origin  from  the  linea  aspera  the  whole  way  down  to  the  inner 
condyle,  exactly  opposite  to  the  origin  of  the  vastus  externus, 
so  that  their  origins  meet;  they  leave  just  a channel  betwixt 
them.  The  vastus  internus,  very  soon  after  its  origin,  joins 
itself  to  the  crurseus,  or  middle  portion,  and  accompanies  it  in 
all  its  length  : and  at  the  distance  of  two  inches  from  the  rotula 
it  unites  itself  with  the  tendon  of  the  crurseus  at  its  internal 
edge  ; and  this  tendon  completes  that  junction  which  unites 
the  four  muscles  into  a quadriceps  cruris.  This  vastus  inter- 
nus descends  much  lower,  in  a fleshy  form,  than  the  external 
vastus  does  ; and  forms  that  fleshy  cushion  which  covers  the 
inner  side  of  the  knee  joint.  Its  tendon  embraces  the  rotula 
somewhat  in  the  same  circular  form  with  that  of  the  vastus  ex- 
ternus ; and,  like  the  externus,  it  sends  some  fibres  across  the 
knee-pan,  to  be  inserted  in  the  cuter  part  of  the  head  of  t!>e 
tibia. 
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I lie  rectus,  and  the  vastus  f.xternus,  interne  s,  arid 
crur^eus,  form  one  large  mass  of  flesh,  which  embraces  and 
incloses  all  the  thigh-bone  ; and  they  are  so  connected,  that 
the  crurseus  cannot  be  separated,  and  cannot  be  neatly  distin- 
guished. 

The  use  of  these  four  muscles  is  evident  to  extend  the  leg 
and  to  bend  the  thigh  on  the  trunk,  or  reciprocally  to  bend  the 
trunk  on  the  thigh.  This,  or  these  two  motions  alternately,  is 
the  common  use  of  these  muscles,  as  in  walking  ; and  they  are 
most  peculiarly  useful  in  running  and  leaping. 

After  describing  a large  mass,  conjoined  in  one  tendon,  and 
concurring  in  one  simple  action,  it  is  superfluous  to  say  that  its 
power  must  be  great.  This  power  must  be  still  further  increas- 
ed by  the  rotula,  which  removes  the  force  from  the  centre,  and 
gives  the  advantage  of  a pulley,  which  it  really  and  truly  is  : 
without  this  pulley  these  muscles  could  be  of  no  use  in  certain 
situations  ; for  instance,  in  the  recumbent  posture  : for  then 
the  extending  muscles  being  in  the  same  line  with  their  bones, 
could  have  no  farther  power  ; but  the  rectus,  by  the  pulley  of 
the  rotula,  and  by  its  attachment  to  the  basin,  raises  the  trunk, 
or  at  least  helps  the  psoas,  the  iliacus,  and  the  muscles  of  the 
belly. 

The  rotula  is  again  attached  to  the  tibia  by  a strong  liga- 
ment, to  sustain  the  pulling  of  these  great  muscles.^ 
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CLXXV.  The  sartorius  or  Taylor’s  muscle,  is  so  nam- 
ed Irom  its  bending  the  knees  and  drawing  the  legs  across.  It 
is  the  longest  muscle,  and  a very  beautiful  one  : it  extends 
obliquely  across  the  whole  length  of  the  thigh,  crossing  it  like 
a fillet  or  garter,  about  two  inches  in  breadth. 

It  arises  from  the  upper  spinous  process  of  the  os  ilium,  by 
a tendon  about  half  an  inch  in  length ; its  thin  flat  belly  extends 
obliquely  across  the  thigh,  like  a strap,  and  is  inserted  in  the 

* These  muscles  are  in  continual  action  : for  their  office  is  to  resist  the  bending 
of  the  knee,  which  would  happen  by  this  incumbent  weight  of  the  body  ; so  that 
the  continual  support  of  the  body  depends  wholly  on  these  muscles  ; and  they  are 
the  great  agents  in  running,  leaping,  walking,  &c.  Since,  by  extending  the  knee, 
they  raise  the  weight  of  the  pelvis  and  trunk,  and  of  all  the  body,  they  must  be  very 
powerful  ; and  accordingly  when  they  are  weighed  against  their  antagonist  mus- 
cle, we  find  them  greatly  to  exceed  ; for  the  quadriceps,  i.  e.  the  rectus,  crurseus 
and  vasti,  will  weigh  four  pounds,  while  the  bicets,  <Scc.  their  antagonists,  weigh 
but  two  pounds.  This  experiment  was  often  repeated  by  the  great  Covvpcr  for 
Mr.  Brown,  who  was  delivering  lectures  on  muscular  motion. 
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same  oblique  form  into  the  inner  tubercle  of  the  head  of  the 
libia  ; its  aponeurosis  spreads  pretty  widely,  going  over  the 
whole  joint  of  the  knee  a thin  sheet  of  tendon. 

From  the  oblique  position  of  the  muscle,  it  might  in  action 
change  its  place  ; but  it  is  closely  embraced  by  the  fascia  lata, 
and  is  tied  by  such  adhesions  as  form  something  like  a pecu- 
liar sheath  of  itself. 

It  turns  the  thigh  like  the  quadrigemini  and  obturator  mus- 
cles. It  also  bends  the  leg  upon  the  knee  ; and  when  the  leg 
does  not  yield,  it  bends  the  thigh  upon  the  pubes  ; or  where  the 
thigh  also  is -fixed,  it  bends  the  body  forwards  : but  in  perform- 
ing that  action,  whence  it  has  its  name,  it  does  all  these  ; for 
first  the  leg  and  thigh  are  rolled,  then  the  thigh  is  bended  to- 
wards the  belly,  then  the  legs  are  bent  to  draw  them  across. 
Though  a small  muscle,  yet  it  is  of  great  power  from  its  origin, - 
and  in  some  degree  from  its  insertion  also  ; being  much  re-' 
moved  from  the  centre  of  motion. 

CLXXVI.  The  gracilis,  sometimes  called  rectus  in- 
ternus  femoris,^  is  a small,  fiat,  thin  muscle,  in  its  general 
shape  somewhat  like  the  sartorius. 

It  arises  by  a flat  tendon  of  two  inches  in  length  from  the  pu- 
bes and  near  the  symphysis  ; and  it  passes  immediately  under 
the  integuments  down  to  the  knee  : it  passes  by  the  inner  con- 
dyle of  the  knee,  in  the  form  of  a short  round  tendon  ; and  as  it: 
bends  behind  the  head  of  the  tibia,  it  is  bound  down  by  a bun- 
dle of  tendinous  fibres,  which  crossing  it,  go  to  the  back  part 
of  the  leg.  After  passing  the  head  of  the  tibia,  it  turns  oblique- 
ly forwards  and  downwards  ; it  here  runs  behind  the  tendon  of 
the  sartorius,  and  before  that  of  the  semitendinosus.  It  is  in- 
serted with  the  sartorius  into  the  side  of  the  tuberosity  at  the 
top  of  the  tibia. 

This  muscle  runs  also  in  a line  so  wide  from  the  centre  of 
motion,  that  its  power  is  very  great.  It  serves  chiefly  as  a 
flexor  of  the  leg  : when  the  leg  is  fixed,  it  must,  by  its  origin 
from  the  pubes,  be  a flexor  of  the  thigh,  and  an  adductor  in 
nearly  the  same  direction  with  the  pectineus  and  triceps  ; and 
it  is  worth  observing,  that  while  the  knee  is  straight,  the  sarto- 
rius and  the  gracilis  cannot  bend  the  knee  : they,  Gn  the  con- 
trary, keep  it  steady  and  firm  : but  when  the  knee  is  bent,  they 
come  into  action  ; for  in  proportion  as  the  muscles  which  have 
made  the  flexion  are  contracted,  they  are  less  able  to  contract 

* Gracilis  is  from  its  fmallncss  ; rectus  internus  is  frcin  its  ftraight  di- 
rection. 
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farther  ; and  therefore  it  is  desirable  that  more  muscles  should 
come  into  plav. 

CLXXVII.  The  semitendinosus  is  so  named  from  its 
lotver  halt  being  composed  of  a small  round  tendon  ; and  as 
tendon  was  once  misnamed  nerve,  this  is  the  seminep-vosus 
of  Winslow,  Douglas,  and  others. 

Its  origin  is  from  the  tuberosity  of  the  ischium  (along  with 
the  semimembranosus,  and  touching  the  biceps)  by  a short 
thick  tendon.  It  also  arises  by  many  oblique  fasciculi  of  fibres 
from  the  posterior  portion  of  its  opposite  muscle  the  biceps  cru- 
ris. This  cross  connection  betwixt  the  two  muscles  continues 
for  three  inches  down  from  the  tuber  ischii  ; it  then  departs 
from  the  biceps,  goes  obliquely  inwards,  and  is  flattened  and 
contracted  into  a tendon  six  inches  from  the  knee.  Its  tendon 
then  becoming  smaller  and  rounder,  passes  down  behind  the 
inner  tubercle  of  the  knee  ; and  getting  round  the  head  of  the 
tibia,  it  comes  forward  to  be  inserted  into  the  tuber  at  the  head 
of  that  bone.  At  this  place  the  tendon  grows  broad  and  flat ; 
it  is  expanded,  and  as  it  were  grasps  the  inner  side  of  the  knee  ; 
its  upper  edge  is  joined  to  the  lower  edge  of  the  tendon  of  the 
gracilis,  so  that  the  sartorius,  gracilis,  and  semitendinosus,  are 
implanted  like  one  muscle  ; and  this  tendinous  expansion  seems 
like  a capsule  for  enclosing  the  heads  of  the  tibia  and  femur, 
and  for  strengthening  the  knee-joint.  The  semitendinosus 
bends  the  leg. 

CLXXVIII.  The  semimembranosus  has  its  name  from  the 
muscle,  which  is  flat,  thick,  and  fleshy,  beginning  and  ending 
with  a flattened  tendon,  somewhat  like  a membrane,  but  infi- 
nitely thicker  and  massier  than  such  a name  should  imply. 

It  arises  from  the  tuber  ischii,  before  the  semitendinosus  and 
biceps.  It  arises  a broad,  thin,  and  flat  tendon,  of  about  three 
inches  in  length.  It  becomes  fleshy  and  thick  in  its  middle, 
but  it  soon  becomes  thinner  again,  and  terminates  in  a short 
tendon,  which  gliding  behind  the  head  of  the  tibia,  is  inserted 
there.^ 

This  muscle  has  little  connection  with  any  other.  It  lies  un- 
der, or,  more  properly  speaking,  on  the  inside  of  the  semiten- 
dinosus, and  the  two  together  form  the  hamstrings.  The  ham- 
string muscles  contribute  also  to  another  motion.  Though, 

* The  two  tendons  of  this  muscle,  the  membranous  tendon  at  the  head,  and 
thisfmaller  one  by  which  it  is  ir.ferted,  Hand  so  obliquely,  that  the  muscular 
fibres  betwixt  them  must  be  very  oblique  ; for  the  membranous  tendon  defeends 
low  upon  the  back  part  or  edge,  and  the  tendon  of  ilifertipn  begins  high  upon  the 
fore  edge  of  the  muscle. 
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when  extended,  the  tibia  cannot  roll,  yet  when  wre  sit  with  our 
knees  bent,  it  can  roll  slightly  ; and  such  rolling  is  accomplish- 
ed by  these  muscles.  All  these  muscles  which  bend  the  leg, 
and  which  consequently  extend  the  thigh  at  the  same  time,  are 
muscles  of  very  great  power  ; because  they  arise  in  one  com- 
mon point,  the  tuber  ischii,  and  that  point  is  very  far  distant 
from  the  centre  of  motion. 

There  is  still  one  small  muscle,  a flexor  of  the  leg,  which  per- 
forms this  rotation  during  the  bent  state  of  the  knee  with  most 
particular  power. 

CLXX1X.  The  musculus  poplit>£us,  which  is  so  named 
from  its  lying  in  the  ham,  is  a small  triangular  muscle,  lying 
.across  the  back  part  of  the  knee-joint,  very  deep  under  the  ham- 
strings, and  under  the  muscles  of  the  leg. 

Its  origin  is  from  the  outer  condyle  of  the  thigh-bone,  and 
from  the  back  part  of  the  capsule  of  the  joint.  Its  tendon  is 
short  and  thick,  but  of  no  great  extent.  It  passes  fleshy  behind 
the  knee-joint ; and  it  is  inserted  broad  into  a ridge  on  the  back 
part  of  the  tibia  ; so  that  by  its  small  origin  and  broad  insertion 
it  is  a fan-like  muscle  ; its  fibres  being  almost  transverse,  and 
its  lower  fibres  nearly  perpendicular.  Besides  bending  the  leg, 
it  is  useful  by  pulling  aside  the  capsule  to  prevent  its  being 
catched. 

CLXXX.  The  biceps  cruris,  so  named  from  having  two 
heads,  a long  and  short  one,  lies  immediately  under  the  skin,  in 
the  back  part  of  the  leg,  running  down  from  the  pelvis  to  the 
knee,  to  form  the  outer  hamstring. 

It  is  the  single  flexor  on  the  outside  of  the  thigh.  Its  origin 
is  from  the  outer  part  of  the  tuber  ischii  by  a tendon  of  an  inch 
and  a half  in  length.  And  this  tendon  is,  in  its  origin,  closely 
united  with  that  of  the  semitendinosus  for  two  inches,  or  at 
least  the  whole  length  of  the  tendon.  After  a short,  but  very 
thick  fleshy  belly,  it  degenerates  into  a tendon,  especially  on  its 
back  part ; and  this  tendon,  which  begins  above  the  middle  of 
the  thigh,  is  continued  the  whole  way  down. 

About  one  third  down  the  bone  is  the  beginning  of  the  second 
or  short  head,  which  has  its  origin  all  the  way  down  the  linea 
aspera  to  the  line  above  the  outer  condyle  of  the  thigh-bone  ; 
and  here  it  is  somewhat  connected  with  the  origin  of  the  vastus 
externus  muscle  and  the  insertion  of  the  glutreus  magnus.  The 
tendons  of  the  two  heads  are  joined  a little  above  the  inner 
condyle,  and  go  outwards  to  be  inserted  into  the  outer  part  of 
the  head  of  the  fibula,  forming  the  outer  hamstring. 

Its  insertion  surrounds  the  head  of  the  fibula,  and  a small 
portion  also  sinks  betwixt  the  bump  of  the  fibula  and  the  inner 
head  of  the  tibia,  to  be  implanted  into  it  also. 


224 


MUSCLES  MOVING  THE  LEG. 


This  muscle,  like  the  opposite  ones,  serves  for  bending  the 
leg.  The  short  head  simply  bends  the  leg  ; the  long  head 
assists  the  short  one  in  bending  the  leg,  and  is  also  a muscle  of 
the  thigh. 


The  muscles  of  the  foot  are  six  extensors  and  one  flexor 
muscle. 


,1 


EXTENSORS 

Gastrocnemius  vel  gemellus, 

Gastrocnemius  internus  vel  soleus 
Tibialis  posticus, 

Peroneus  LONGUS, 

BREVIS, 

Plantaris,  J 

The  Flexor  is, 

The  tibialis  anticus,  lying  on  the  fore  part  of  the  leg. 


all  lying  on  the  back 
part  of  the  leg. 


CLXXXI.  The  gastrocnemius  is  often  divided  into  three 
muscles,  named  gastrocnemii  or  gemelli.  But,  far  from 
counting  thus,  we  should  rather  favour  the  arrangement  of 
Douglas,  who  couples  this  with  the  next  muscle,  as  forming  a 
quadriceps  or  two  muscles  joined  with  two  heads  each,  and  he 
calls  it  the  extensor  cruralis. 

The  gastrocnemius  is  the  great  muscle  of  the  brawn  : its 
two  heads  are  two  very  large  and  fleshy  bellies,  which  arise 
from  the  tubercles  of  the  thigh-bone.  The  inner  head  is  the 
larger,  and  arises  by  a strong  tendon  from  the  back  of  the  in- 
ner condyle,  and  a little  way  up  the  rough  line  ; and  it  has  also 
a strong  adhesion  to  the  capsular  ligament  of  the  knee. 

The  outer  head  is  shorter  than  this  : it  arises  in  the  same 
way,  from  the  outer  tubercle  of  the  thigh-bone  ; and  the  two 
muscles  meet  and  run  down  together,  forming  the  appearance 
of  a rapha,  by  the  direction  of  their  fibres.  But  the  two  bel- 
lies continue  distinct  till  they  meet  in  the  middle  of  the  leg. 
They  are  distinct  at  their  back  part,  but  at  their  fore  part  thev 
are  connected  by  a tendinous  aponeurosis,  or  strong  but  flat 
tendon  ; and  the  two  bellies  being  about  the  middle  of  the  leg- 
united  firmly,  they  form  a large  flat  tendon,  very  broad  at  its 
beginning,  which  unites  with  that  of  the  soleus  a little  above 
the  ankle. 

CLXXXII.  Soleus. — This  name  is  from  its  resemblance 
to  the  sole-fish  ; and  it  is  often  named  gastrocnemius  inter- 
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N'Us.  This,  like  the  last  muscle,  has  two  heads,  which  arise 
from  either  bone. 

One  head  arises  from  the  bulb  of  the  fibula,  and  continues  to 
adhere  to  one  fourth  of  the  upper  part  of  the  bone  ; another 
head  arises  from  about  three  inches  of  the  upper  part  of  the 
tibia.  The  first  of  these  heads  is  large  and  round  ; the  second 
is  smaller  and  round  ; they  unite  immediately  ; and  a large 
fleshy  belly  is  formed,  with  still  a conspicuous  division  betwixt 
the  flesh  of  the  two  heads.  The  great  tendon  begins  about 
half  way  down  the  leg,  but  still  is  intermixed  with  fleshy 
fibres  till  it  approaches  the  heel.  A little  below  the  middle  of 
the  leg  this  tendon  is  united  with  the  tendon  of  the  gastrocne- 
mius, to  form  the  great  back  tendon,  named  tendo  Achillis, 
and  sometimes,  though  very  rarely,  chorda  magna. 

The  tendon  is  large  ; it  grows  small  as  it  approaches  the 
heel  ; when  it  touches  the  extremity  of  the  heel  bone,  it  ex- 
pands to  take  a firmer  hold. 

In  running,  walking,  leaping,  &c.  this  muscle,  with  the  ex- 
tensors of  the  leg,  are  the  great  muscles.  The  external 
gastrocnemius  has  double  power  ; for  it,  arising  from  the 
tubercles  of  the  thigh-bone,  is  both  an  extensor  of  the  foot  and 
a flexor  of  the  leg  ; but  the  gastrocnemius  internus  is  a mere 
extensor  of  the  foot,  and  both  together  have  such  strength  as 
often  to  break  the  tendo  Achillis. 

CLXXXIII.  Plan  tar  is.-— This  muscle  is  named  from  a 
mistaken  notion  of  its  going  to  the  planta  pedis  or  sole  of  the 
foot,  to  form  the  plantar  aponeurosis,  like  the  palmaris  of  the 
hand  ; but,  in  fact,  it  does  not  go  to  the  sole,  but  is  a mere  ex- 
tensor of  the  foot,  inserted  along  with  the  tendo  Achillis. 

This  long  and  slender  muscle  is  situated  under  the  gastroc- 
nemius internus.  It  arises  from  the  external  condyle  of  the 
femur  wholly  fleshy  ; it  also  has  an  attachment  to  the  capsular 
ligament  of  the  joint;  after  an  oblique  fleshy  belly  of  about 
three  inches,  it  forms  its  small  flat  tendon.  The  tendon  runs 
betwixt  the  inner  head  of  the  gastrocnemius  and  the  soleus  ; 
and  where  the  tendo  Achillis  begins,  the  tendon  of  the  plan- 
taris  attaches  itself  to  the  inner  edge  and  fore  part  of  the 
Achillis  tendon  ; it  accompanies  it  down  to  the  heel,  running 
in  a groove  which  seems  made  to  receive  it  ; and  is  im- 
planted with  the  tendo  Achillis  into  the  inner  side  of  the  heel- 
bone.  It  is  often  wanting. 

The  use  of  this  muscle  is  to  tuck  up  the  capsule  in  the  great 
bendings  of  the  knee-joint,  and  to  assist  the  gastrocnemii 
muscles. 

The  peron/Ei  muscles  are  those  which  arise  from  the  fibula. 
They  are  named  from  their  length  being  different  : the  perq- 
Voj..  I.  2 F 
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k.eus  longus  being  as  long  again  as  the  brevis  ; for  it  is  one 
half  longer  in  its  origin,  the  one  rising  at  the  head,  the  other  at 
the  middle  of  the  bone  ; and  again  it  is  one  half  longer  at  its 
insertion,  going  fully  round  under  the  foot  of  the  opposite  side, 
while  the  shorter  peronseus  stops  at  the  side  of  the  foot  to  be 
inserted. 

CLXXXIV.  The  peron.eus  longus  is  so  named  from  its 
lying  along  the  fibula.  It  arises  partly  tendinous,  chiefly  fleshy, 
from  the  upper  knob  of  the  fibula,  and  from  the  ridge  of  the 
bone,  down  to  within  three  inches  of  the  ankle.  It  has  another 
small  slip  of  a head  from  the  upper  part  of  the  tibia,  above 
where  the  fibula  joins  ; it  has  also  adhesions  to  the  tendinous 
partition,  which  separates  this  from  the  extensor  digitorum 
communis  and  the  soleus. 

Its  tendon  begins  very  high  above  the  middle  of  the  leg  ; and 
it  continues  to  receive  the  fleshy  fibres  almost  at  right  angles  in 
the  penniform  manner.  The  tendon  is  concealed  down  to  about 
or  below  the  middle  of  the  leg  : then  it  is  seen  immediately 
under  the  integuments  ; and  we  can  easily  distinguish  it 
through  the  skin,  being  that  acute  line  or  string  which  runs 
down  behind  the  outer  ankle,  and  which  gives  shape  to  that 
part. 

In  passing  the  outer  ankle,  it  runs  down  through  a cartila- 
ginous pulley  or  annular  ligament,  which  also  transmits  the  pe- 
ronseus  brevis  : it  leaves  the  peronseus  brevis  on  the  side  oi 
the  foot  ; and  passing  by  itself  in  a groove  of  the  heel-bone,  it 
bends  obliquely  across  the  arch  of  the  foot,  goes  quite  down  to 
the  opposite  side,  and  is  inserted  into  the  metatarsal  bone  ol 
the  great  toe,  and  the  great  cuneiform  bone  on  which  it  is 
founded.  Under  the  eminence  of  the  os  cuboides  it  suffers 
great  friction,  so  as  to  be  thickened  to  a degree  of  ossification, 
and  to  resemble  a sesamoid  bone.  It  is  also  thickened  in  a 
lesser  degree  as  it  passes  the  outer  ankle ; and  in  all  this  length 
it  is  tied  down  by  a strong  ligamentous  expansion. 

It  is  a powerful  extensor  of  the  leg  ; it  also  gives  that  obli- 
quity of  the  foot,  which  is  so  handsome  and  natural,  and  useful 
in  walking.  This  muscle  particularly  turns  down  to  the 
ground  the  inner  edge  of  the  foot ; so  it  presses  to  the  ground 
the  ball  of  the  great  toe  ; and  that  is  the  part  which  touches  the 
ground,  and  which  feels  sore  after  long  walking  or  violent 
leaping  or  running : it  is  by  that  part  that  we  push  in  making  a 
step  ; so  that  this  muscle  is  perceived  to  be  continually  active 
in  all  motions  of  walking,  leaping,  running,  and  more  parti- 
cularly in  dancing. 

CLXXXV  The  peron^Eus  brevis  is  like  its  fellow  except 
in  length  and  insertion.  Its  origin  is  from  the  ridge  of  the  fibu- 
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la  ; beginning  about  one  third  down  the  bone,  and  continuing 
its  adhesion  the  whole  way  to  the  ankle.  It  also  has  adhesions 
to  the  tendinous  partition  which  is  betwixt  it  and  the  common 
extensor  ; so  that  these  two  muscles  are  by  such  adhesions 
very  difficult  to  dissect.  It  is  smaller  at  its  origin,  but  increases 
in  its  fleshy  belly  as  it  descends  ; and  it  is  fleshy  lower  down 
than  the  peronaeus  longus.  It  is  like  it,  a penniform  muscle.— 
The  tendons  of  the  two  peronafi  pass  together  by  the  outer  an- 
kle in  the  same  ring : but  the  tendons  cross  each  other  ; for  the 
peronaeus  longus  is  in  its  belly  more  forward.  The  brevis  lies 
under,  and  behind  it,  quite  covered  by  it ; and  yet  the  tendon 
of  the  brevis,  by  creeping  under  the  longus,  gets  before  it,  just 
under  the  outer  ankle  ; and  from  that  it  runs  in  a separate 
groove,  superficially,  upon  the  outer  edge  of  the  foot,  to  be  in- 
serted into  the  metatarsal  bone  of  the  little  toe.  In  both  mus- 
cles the  tendon  is  upon  the  outer  edge,  and  begins  almost  as 
high  as  the  upper  head  of  each  muscle.  This  tendon  of  the 
peronaeus  brevis  is  the  shorter  one,  is  small  where  it  passes 
through  the  pulley,  and  expands  when  it  reaches  its  insertion, 
that  it  may  grasp  the  metatarsal  bone  firmly.  The  tendon  of 
the  longer  muscle  also  expands  a little,  and  somewhat  in  the 
form  of  a hand  and  fingers,  taking  hold  of  two  bones  by  three 
little  heads. 

This  muscle  assists  the  former  in  extending  the  foot  and  co- 
incides well  in  its  oblique  action  with  the  last ; for  as  the  last 
turned  down  the  inner  edge  of  the  foot,  this  turns  the  outer 
edge  upwards,  which  is  exactly  the  same  motion. 

CLXXXVI.  The  tibialis  posticus  is  a penniform  mus- 
cle, very  much  like  the  two  last  described,  only  its  tendon  goes 
round  the  cartilaginous  pulley  of  the  inner  ankle. 

It  is  named  tibialis  from  its  origin,  and  posticus  from  its 
place. 

It  arises  from  the  back  part  and  ridge  of  the  tibia,  from  the 
opposite  part  of  the  fibula,  and  from  the  interosseous  membrane 
below  these  ; and  it  continues  its  attachment  to  the  interosseous 
ligament  quite  down  to  the  ankle.  It  has  also  strong  attach- 
ments to  the  surrounding  tendinous  partitions.  Its  fibres  are 
all  oblique,  and  go  to  the  middle  tendon,  which  is  in  the  heart 
of  the  muscle.  About  the  middle  of  the  tibia  this  tendon  be- 
gins to  emerge  from  the  fleshy  belly  ; it  grows  gradually  small- 
er, but  still  continues  to  receive  flesh  quite  down  to  the  ankle. 
It  passes  in  the  groove  of  the  inner  ankle,  and  is  retained  there 
by  such  a ligament  as  holds  the  peronaei.  After  passing  the  li- 
gament, it  expands  in  the  hand-like  form,  to  grasp  the  bones  of 
the  tarsus  : and  it  is  expanded  much  more  than  the  peronaeus  j 
for  it  sends  roots  down  among  the  bones  both  of  the  tarsus  and 
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metatarsus,  so  as  to  take  hold  first  on  the  lower  rough  part  of 
the  naviculare  in  passing  over  it.  Then  it  is  implanted  into 
the  two  first  metatarsal  bones,  then  into  the  calcaneum,  and 
lastly  into  the  os  cuboides  ; and  where  it  passes  over  the  os  na- 
viculare it  is  hardened  into  a sort  of  sesamoid  bone.  In  short, 
it  is  implanted  in  the  sole  of  the  foot  bv  a tendon  like  a hand, 
which  sends  down  its  fingers  among  the  tarsal  and  metatarsal 
bones,  to  take  the  surest  hold.  This  muscle  pulls  the  foot  in 
so  as  to  put  the  toes  together  ; and  when  balanced  by  the  pero- 
na-i,  it  directlv  bends  the  foot. 

CLXXXVII.  The  tibialis  anticus  crosses  obliquely 
the  fore  part  of  the  leg.  It  arises  from  the  fore  part  and  out- 
side of  the  tibia.  It  beginsjust  under  the  outer  tuber,  and  con- 
tinues its  adhesion  down  two  thirds  of  the  bone  ; then  the 
tendon  begins  to  be  formed  : and  this  muscle,  like  almost  all 
the  smaller  ones  of  the  leg,  adheres  to  the  tendinous  partitions, 
and  to  the  fascia,  with  which  they  are  covered.  The  tendon 
begins  almost  with  the  origin  of  the  muscle  ; but  continues  co- 
vered by  the  flesh,  and  not  appearing  till  within  four  inches  or 
so  of  the  ankle,  when  it  begins  to  pass  obliquely  over  the  leg  ; 
and  having  completed  the  crossing  above  the  ankle,  it  goes 
under  the  annular  ligament  in  a peculiar  ring  : it  runs  along 
the  side  of  the  foot,  and  is  implanted  into  the  os  cuneiforme  in- 
ternum ; and  a small  production  of  the  tendon  goes  forward 
to  be  inserted  into  the  metatarsal  bone  of  the  great  toe. 

It  is  the  only  muscle  which  bends  the  foot,  that  is,  which 
turns  the  great  toe  towards  the  leg. 

MUSCLES  OF  THE  TOES. 

The  long  muscles  of  the  toes  are  just  four,  two  flexor  and 
two  extensor  muscles.  The  flexor  muscles  lie  upon  the  tibi  - 
alis posticus,  or  behind  betwixt  it  and  the  soheus.  The  exten- 
sor muscles  again  lie  under  the  tibialis  anticus,  or  at  least  thcii 
heads  are  under  it,  and  their  bellies  only  appear  from  under  ii 
about  the  middle  of  the  leg. 

The  flexor  tendons  follow  the  tendon  of  the  tibialis  posticus 
by  the  pulley  of  the  inner  ankle  into  the  hollow  of  the  foot.-—- 
The  tendons  of  the  extensor  muscles  keep  with  that  of  the  tibi- 
alis anticus,  and  cross  over  the  fore  part  or  rising  of  the  ankle, 
where  the  tibia  is  united  with  the  astragalus.  And  in  dissec- 
tion we  must  follow  these  in  an  opposite  order  to  that  in  which 
they  are  described  ; for  next  to  the  fore  part  of  the  solffus  is. 
1st,  The  flexor  pollicis  ; 2dly,  The  flexor  digitorum 
and  odlv.  The  tibialis  anticus. 
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CLXXXVIII.  The  flexor  longus  pollicis  is  small  and 
pointed  at  its  origin,  and  arises  fleshy  from  three  fourths  ol  the 
fibula  to  within  an  inch  of  the  outer  ankle.  It  grows  thicket 
and  larger  as  it  descends,  and  adheres  to  the  tendinous  parti- 
tions of  the  tibialis  posticus  and  of  the  peronsei.  Its  tendon 
can  be  seen  only  about  an  inch  above  the  joint  of  the  ankle.  It. 
passes  down  behind  the  inner  ankle,  where  it  is  bound  in  a sort 
of  annular  ligament.  It  there  passes  under  the  heel-bone,  in 
the  arch  of  the  foot,  betwixt  the  bones  and  the  abductor  pollicis  ; 
it  then  glides  into  the  channel  made  by  the  two  heads  of  the 
flexor  pollicis  brevis  ; it  then  passes  betwixt  the  two  sesamoid 
bones  at  the  root  of  the  great  toe  ; it  then  goes  forward  in  a 
sheath,  to  be  inserted  into  the  last  bone  of  the  great  toe  ; at 
which  implantation  it  is  enlarged. 

Its  office  is  to  bend  the  great  toe  ; but  it  is  also  continually 
useful  at  every  step  in  extending  the  foot,  or  in  keeping  the  toe 
firm  to  the  ground,  while  the  gastrocnemii  raise  the  heel  ; and 
therefore  we  should  not  be  rash  in  cutting  away  the  great  toe, 
for  in  it  consist  not  the  strength  of  the  foot  only  but  of  the  leg. 

CLXXXIX.  The  flexor  longus  digitorum  pedis,  is 
named,  in  addition,  the  perforans  ; because,  like  the  perfo- 
rans  of  the  hand,  it  runs  its  tendons  through  the  split  tendon  of 
a smaller  muscle,  which  is  lodged  in  the  sole  of  the  foot.  It  is 
named  also  flexor  communis  ; although  there  be  less  reason 
here,  where  there  are  no  flexors  for  the  individual  toes,  than 
in  the  hand,  where  there  are  separate  flexors  for  the  individual 
fingers. 

It  arises  from  the  back  part  of  the  tibia,  its  whole  length  , 
that  is,  from  the  end  of  the  popliteal  muscle,  and  from  the  sep- 
tum tendinosum,  by  which  it  is  divided  from  the  tibialis  anti- 
cus,  which  lies  immediately  before  it ; and  it  continues  this 
origin  from  the  tibia  down  to  within  three  inches  or  so  of  the 
ankle.  Its  origin  is  not  easily  separated  before  from  the  tibia- 
lis posticus,  nor  behind  from  the  flexor  pollicis. 

The  tendon  is  not  formed  till  very  near  the  ankle  (hvithin 
two  inches  of  it,)  and  the  flesh  still  accompanies  it  quite  down 
to  the  joint.  It  crosses  the  tendon  of  the  tibialis  posticus  be- 
hind the  ankle-joint,  and  goes  forward  in  the  groove  of  the  os 
calcis,  tied  down  by  a sort  of  capsule  or  annular  ligament.  In 
the  arch  of  the  foot  it  crosses  the  tendon  of  the  flexor  pollicis, 
from  which  it  receives  a slip  of  tendon  ; and  thus  the  office  of 
either  is  assisted  by  the  other,  and  could  be  wholly  supplied  by 
it  ; it  then  passes  over  to  the  middle  of  the  sole,  and  growing 
flatter  and  thicker,  divides  into  four  flat  tendons.  These  go 
forward,  diverging  till  they  arrive  at  the  ends  of  their  metatar- 
sal bones  ; then  they  emerge  from  the  aponeurosis  plantar  is. 
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along  with  the  common  short  flexor.  Now  both  these  tendons 
run  under  a ligamentous  sheath,  and  are  included  in  it  under 
the  first  and  second  bones  of  the  toes  ; and  having  perforated 
the  short  flexor  opposite  to  the  second  joint,  they  are  finally  in- 
serted into  the  root  of  the  third  or  last  bone  of  each  toe.  These 
tendons,  like  the  corresponding  ones  of  the  foot,  seem  to  be 
slit  with  a sort  of  longitudinal  fissure. 

The  proper  use  of  this  muscle  is  to  bend  all  the  joints  of  the 
toes,  but  more  peculiarly  the  last  bone  ; and  also  to  extend  the 
foot,  keeping  the  point  of  the  toes  to  the  ground,  consequently 
assisting  the  gastrocnemii,  and  all  the  muscles  used  in  walk- 
ing, See. 

CXC.  The  massa  carnea  Jacobi  Sylvii,  or  plants 
pedis,  is  a small  body  ol  flesh,  naturally  connected  with  the 
flexor  longus.  The  massa  carnea  arises  from  the  lower  part  of 
the  heel-bone,  in  two  divisions  ; one  (the  external  one)  ten- 
dinous, the  other  fleshy.  It  is,  upon  the  whole,  pretty  nearly 
of  a square  form  ; it  joins  the  tendon  of  the  flexor  longus  be- 
fore its  division  into  tendons  for  each  toe  ; and  by  the  long  le- 
ver that  this  has  upon  the  heel-bone  it  must  be  of  great  assist- 
ance to  the  flexor.  It  is  more  generally  considered  in  this  light 
of  a supplementary  muscle  ; by  some  it  is  considered  as  a dis- 
tinct muscle,  and  as  the  origin  and  first  beginning  of  the  lum- 
bricales  pedis. 

Thus  Cowper  considers  the  massa  carnea  and  the  lumbrica- 
les  as  one  and  the  same  : that  the  massa  carnea  joins  the  ten- 
don, covers  it  with  its  flesh,  continues  fleshy  along  the  common 
tendon,  till  at  the  bifurcation  it  also  parts,  along  with  the  four 
tendons,  into  four  small  fleshy  muscles,  which  are  called  lum- 
bricales. 

Albinus,  again,  paints  the  massa  carnea  distinctly  termina- 
ting at  the  common  tendon,  and  the  lumbricales  as  arising  dis- 
tinct from  each  of  the  divided  tendons. 

CXCI.  The  flexor  brevis  digitorum  is  also  named  the 
flexor  sublimis  or  perforatus.  It  arises  from  the  lower  part  of 
the  heel-bone,  or  the  bump  upon  which  we  stand.  It  arises  by 
very  short  tendinous  fibres  ; and  being  placed  immediately  un- 
der the  plantar  aponeurosis,  it  takes  hold  of  it,  and  also  of  the 
tendinous  partitions  betwixt  it  and  the  two  abductors  of  the 
small  and  of  the  great  toe,  which  are  on  either  side  of  it.  Un- 
der the  metatarsal  bones  it  divides  itself  into  four  heads  : their 
tendons  begin  earlier  upon  the  side  next  the  foot ; they  grow 
round  ; emerge  from  betwixt  the  dentations  of  the  plantar 
aponeurosis  ; they  then  pass  into  the  vagino  or  sheath  of  each 
toe  ; and  on  this,  the  first  phalanx,  they  lie  over  the  tendons  of 
the  long  extensors.  About  the  root  of  this  first  bone  they  di- 
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vide  into  two  little  bands,  which  form  a split  (like  the  perfora- 
tus  of  the  fingers)  for  the  passage  of  the  long  tendon. 

The  long  tendon  passes  through  it  upon  the  second  joint  of 
the  toe  ; and  immediately  after  the  perforated  tendon  fixes  it- 
self by  the  two  forks  to  each  side  of  the  second  bone  or 
phalanx  of  the  toe. 

Its  use  is  to  bend  the  first  and  second  joints  of  the  toes,  but 
most  peculiarly  the  second.  And  the  obliquity  of  the  long 
flexor  is  exactly  balanced  by  a corresponding  obliquity  of  the 
short  flexor  : for  the  tendon  of  the  long  flexor  coming  round 
the  inner  circle,  runs  obliquely  outwards  to  reach  the  toes  ; 
while  the  short  flexor  coming  from  the  heel,  which  is  towards 
the  outer  edge  of  the  foot,  runs  in  a like  degree  obliquely  in- 
wards, and  meets  the  other  at  an  acute  angle  near  the  toes. 

CXCII.  The  lumbricales  must  be  dissected  after  the 
short  flexor.  They  need  no  description,  since  they  exactly 
-correspond  with  those  of  the  hand.  They  rise  like  them  in 
the  forks  of  the  flexor  tendons.  They,  like  them,  pass 
through  the  digitations  of  the  aponeurosis.  They  pass  on  to 
the  first  bone  of  the  toes,  and,  like  the  lumbricales  of  the 
'hand,  creep  over  the  convexity  of  the  bone,  to  be  united  along 
with  the  tendons  of  the  extensors.  Their  insertion  is  always 
at  the  side  of  the  toe  next  the  great  toe  ; and  their  use  is  to 
bend  the  first  joint  of  the  toes, -and  to  draw  them  towards  the 
great  one,  making  an  arch  in  the  foot,  and  assisting  the  trans- 
versalis  pedis.  The  flexor  brevis  lies  most  superficially 
upon  the  sole  of  the  foot,  having  its  origin  from  the  inner  sur- 
face of  the  aponeurosis.  The  massa  carnea  lies  deeper, 
having  no  origin  but  from  the  tip  of  the  heel-bone,  and  being- 
soon  implanted  into  the  tendon  of  the  long  flexor.  The  lum- 
bricales again  rise  from  the  tendons  of  the  long  flexor,  begin- 
ning just  where  the  massa  carnea  ends  in  it ; and  the  lumbri- 
cales are  the  flexores  primi  internodii  ; the  short  muscle,, 
the  flexor  secundi  internodii;  the  long  flexor,  the  flexor 
tertii  internodii  digitorum. 


EXTENSORS  OF  THE  TOES. 

CXCIII.  The  extensor  longus  digitorum  l’EDisis  very 
difficult  to  dissect  from  its  numerous  adhesions. 

It  arises  properly  from  the  head  of  the  tibia,  at  its  outer  and 
lore  part,  just  Under  the  knee  ; but  it  has  also  strong  adhesions 
to  the  inner  surface  of  the  fascia  ; to  the  tendinous  partitions 
betwixt  it  and  the  tibialis  anticus  before,  and  betwixt  it  and  the 
peronsei  behind  ; and  also  to  the  interosseous  ligament  and  to 
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the  edge  of  the  fibula.  Its  small  origin  soon  becomes  thick, 
and  is  divided  even  from  the  beginning  very  perceptibly  into 
three  distinct  portions.  These  soon  form  three  round  tendons, 
which  go  obliquely  inwards,  pass  under  the  annular  ligament 
of  the  ankle,  and  run  in  a ring  of  it  peculiar  to  them  and  the 
peronaeus  tertius.  They  then  traverse  the  two  bands  of  the 
annular  ligament,  upon  the  fore  part  of  the  foot;  and  now 
they  change  their  direction  a little,  and  go  from  within  out- 
wards, and  diverge  towards  their  proper  toes.  There  are 
three  portions  of  muscles  and  four  toes  to  be  moved  : the  first 
portion  divides  its  tendon  into  two  at  the  joint ; so  that  the  first 
portion  serves  both  the  first  and  second  toe,  the  second  the 
third  toe,  and  the  third  serves  the  fourth  toe.  Here  the  ten- 
don of  the  long  extensor  receives  four  other  tendons  ; first,  of 
the  interossaei  externi  ; secondly,  of  the  interossaei  interni  ; 
thirdly,  of  the  long  flexor  ; fourthly,  of  the  lumbricales  ; and 
these  form  a very  large  sheath,  quite  surrounding  the  toe. 

These  do  not  onl)',  like  other  extensors,  extend  the  toes, 
but  also,  by  the  divergence  of  the  tendon,  expand  them  or 
separate  them  one  from  another. 

CXCIV.  The  P;  RONvEus  tertius  should  have  been  de- 
scribed as  a flexor  of  the  foot,  along  with  the  tibialis  anticus  ; 
but  is  so  natui-ally  connected  with  this,  that  it  will  be  more 
easily  understood  now.  It  is  often  named  peronjEUS  terti- 
us, sometimes  nonus  vesalii,  or  ninth  muscle  of  the  foot. 

Its  origin  is  from  the  fibula,  chiefly  from  the  middle  down- 
wards ; also  from  the  interosseous  membrane  ; and  still  from 
the  tendinous  partition  which  divides  it  from  the  peronteus 
brevis.  Its  origin  is  almost  entirely  fleshy  ; and  it  lies  behind 
and  under  the  extensor  communis,  so  that  it  seems  in  its  belly 
to  be  a part  of  that  muscle.  Its  tendon  also  passes  along  with 
the  tendon  of  the  extensor  c omniums,  through  the  same  ring 
of  the  annular  ligament  ; and  there  going  obliquely  towards 
the  outside  or  edge  of  the  foot  over  the  shorter  extensor,  it 
expands  and  covers  the  metatarsal  bone  of  the  little  toe  with 
an  expansion,  and  adheres  to  it  as  a flexor  of  the  foot ; and 
this,  as  well  as  the  tibialis  and  other  peronsei,  have  an  oblique 
insertion  generally  into  the  side  of  the  foot ; or  if  into  the 
sole,  it  is  after  running  over  the  side,  as  over  a pulley ; so 
that  all  of  them  tend  to  press  down  one  edge,  that  of  the  ball 
of  the  great  toe,  to  the  ground. 

CXCV.  The  extensor  digitorum  brevis  is  so  connected 
with  the  extensor  longus,  that  it  is  natural  to  describe  them  to- 
gether. The  extensor  brevis  is  a small  mass  of  flesh,  some- 
what resembling  the  massa  carnea  and  lumbricales  of  the  foot. 
It  is  placed  just  where  the  buckle  lies,  upon  the  rising  of  the 
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foot,  having  its  origin  from  the  heel-bone,  and  running  ob- 
liquely inwards. 

Its  origin  is  from  the  outer  side  and  fore  part  of  the  heel- 
bone,  and  also  from  part  of  the  annular  ligament.  It  is  smal- 
ler where  it  arises  by  a short  tendon  from  the  heel-bone,  but  it 
gradually  increases  in  size:  it  divides  early  into  four  heads, 
which  are  muscular,  and  very  distinct ; the  two  inner  of  which 
are  larger,  the  two  outer  more  slender  : each  head  has  already 
formed  an  oblique  tendon  under  its  flesh,  which  begins  to  ap- 
pear naked  about  half  way  down  the  metatarsal  bones.  These 
tendons  cross  those  of  the  long  extensor,  and  pass  under  them 
nearly  about  the  end  of  the  metatarsal  bones.  Then  one  is 
•implanted  into  the  first  bone  of  the  great  toe,  on  the  inside  of 
the  long  tendon  under  which  it  had  turned.  The  second, 
third,  and  fourth  tendon  are  inserted  into  their  respective  next 
toes,  and  the  little  toe  is  left  without  one.  The  three  last  of 
these  tendons  form  a sort  of  slit  ; the  two  sides  of  which  pass- 
along  the  sides  of  the  toes,  surrounding  the  long  tendon, 
something  like  a perforatus  ; so  that  the  three  last  tendons  are 
inserted  along  with  the  long  tendons  into  the  last  bone  of  the 
toes. 

The  obliquity  of  this  short  muscle  counteracts  the  obliquity 
of  the  long  ; and  it  serves  to  extend  and  to  spread  the  toes, 
and  to  pull  them  away  from  the  great  toe. 

CXCVI.  The  extensoh  pollicis  proprius  is  a very  slen- 
der muscle,  running  from  the  top  of  the  leg  to  the  second 
joint  of  the  great  toe.  It  arises  from  the  fibula  a little  below 
its  head  ; grows  tendinous  as  it  approaches  the  foot ; then  pas- 
sing under  the  annular  ligament  and  the  cross  ligament  of  the 
foot,  it  goes  onwards  to  the  second  joint  of  the  toe  over  the 
first. 

The  succession  in  which  these  muscles  lie  under  and  be- 
hind each  other  is  this  : first,  the  tibialis  anticus,  the  outer- 
most muscle,  arises  from  the  fore  part  of  the  tibia,  nearest 
the  forepart  of  the  leg,  at  the  ridge  of  the  tibia  : secondly, 
the  extensor  pollicis  lies  immediately  behind  and  under  the 
tibialis  anticus  : thirdly,  the  extensor  digitorum  communis 
lies  behind  that  : and,  fourthly,  the  peroneus  tertius  lies  be* 
hind  the  common  extensor  like  a part  of  that  muscle. 

These  extensor  tendons  are  bound  down  by  cross  bands, 
resembling  the  annular  ligaments  of  the  wrist.  The  general 
fascia  of  the  thigh  is  continued  over  the  knee  and  down  the 
leg  : it  is  much  strengthened  at  the  knee,  where  it  adheres  to 
each  point  of  bone  : it  descends  very  tluck  and  strong  over  the 
leg,  binding  down  and  strengthening  the  tibialis  anticus  and 
extensor  muscles.  The  sheath  grows  thinner  towards  the 
Vox.  t.  2 G 
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ankle  ; but  where  it  passes  over  the  joint,  'it  is  so  remarkably 
strengthened  by  its  adhesions  to  the  outer  and  inner  ankles, 
that  it  seems  to  form  two  distinct  cross  bands,  which,  going 
from  the  point  of  the  outer  ankle  across  the  extensor  tendons 
to  the  point  of  the  inner  ankle,  forms  a strong  crucial  ligament, 
resembling  the  annular  ligament  of  the  wrist  ; so  that  this 
which  is  called  the  crucial  ligament  of  the  ankle  or  foot,  is 
plainly  but  a strengthening  of  the  common  sheath. 

The  muscles  of  the  foot  are  the  interossei,  which,  in  the 
foot,  are  found  single  on  the  lower  surface  or  sole,  but  double 
and  two-headed  upon  the  upper  part  of  the  foot.  The  abduct- 
or, flexor,  and  adductor  pollicis,  which  surround  the 
great  toe,  something  like  those  of  the  thumb  ; and  the 
abductor  and  flexor  minimi  digiti,  surrounding  the  little 
toe  ; and  there  is  a small  slip  of  muscle,  the  transversalis 
pedis,  which  goes  across  the  sole  of  the  foot. 

CXCVII.  The  abductor  pollicis  arises  by  very  short 
tendinous  fibres  from  the  knob  of  the  os  calcis,  and  also  from  a 
ligament  which  stretches  from  this  knob  to  the  sheath  which 
belongs  to  the  tibialis  posticus  ; and  it  arises  also  from  the 
tendinous  partition  betwixt  it  and  the  short  flexor  of  the  toes  ; 
and  although  it  forms  a beginning  tendon  opposite  to  the  cunei- 
form bone,  the  tendon  is  not  naked  till  it  has  reached  the  mid- 
dle of  the  long  metatarsal  bone.  It  unites  with  the  short  flexor 
of  the  same  toe,  and  is  inserted  into  the  first  bone  or  phalanx 
of  the  toe  at  its  root.  Its  use  is  to  pull  aside  the  toe,  and  at  the 
same  time  to  bend  it  a little  ; it  also  curves  the  foot  itself ; 
for  a joint,  or  any  loaded  part,  is  much  better  supported  by 
muscles  than  by  ligaments  ; and  this  arch  requires  support 
more  than  almost  any  other  part. 

CXCVIII.  Flexor  brevis  pollicis.  This  muscle  is 
much  shorter  than  the  last,  and  lies  betwixt  the  abductor  and 
the  adductor  : it  lies  immediately  upon  the  metatarsal  bone. 

Its  origin  is  by  a pretty  long  tendon  from  the  heel-bone,  and 
from  the  os  cuneiforme  externum,  by  two  separate  slips, 
from  the  heel-bone,  being  a full  inch  in  length  ; it  also  adheres 
to  the  membranous  partitions  on  either  side  of  it.  It  is  soon 
divided  into  two  heads  : one  goes  to  the  abductor,  and  the 
other  goes  to  the  adductor,  to  have  the  tendons  inserted  with 
theirs  into  the  root  of  the  first  bone  or  phalanx.  These  ten- 
dons contain  the  sesamoid  bones  ; and  the  parting  of  the  two 
heads  makes  a channel  for  the  tendon  of  the  long  flexor  to 
run  in. 

Its  use  is  to  bend  the  first  joint  of  the  great  toe. 

CXCIX.  The  adductor  pollicis  is  the  third  and  last  por- 
tion of  the  muscle  which  encircles  the  great  toe. 
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It  arises  from  the  heel-bone  by  a tendon  as  long  almost  as 
that  which  it  gives  the  abductor  : it  does  not  immediately  arise 
from  the  heel-bone  ; but  there  is  a ligament  extended  from  the 
heel-bone  to  the  os  cuboides,  and  it  arises  from  that  ligament : 
this  is  the  ligament  under  which  the  tendon  of  the  peroneus 
longus  glides.  The  adductor  is  divided  into  two  fleshy  fasciculi 
or  heads  ; these  unite,  and,  going  obliquely  inwards,  are  in- 
serted either  into  the  sesamoid  bone,  or  directly  into  the  first 
bone  of  the  great  toe. 

CC.  The  trans versalis  Tidis  extends  transversely  a- 
cross  the  sole  of  the  foot  at  the  head  of  the  metatarsal  bones  ; 
it  is  a very  small  muscle,  and  resembles  a good  deal  the  palma- 
ris  brevis. 

It  arises  from  the  ligament  which  connects  the  bones  of  the 
tarsus  together  ; and  a small  muscular  belly  is  formed,  which 
is  inserted  into  the  tendon  of  the  adductor  poi.licis. 

Its  use  is  said  to  be  to  make  a sort  of  gutter  in  the  foot,  by 
drawing  the  heads  of  the  metatarsal  bones  together.  But  is  it 
not  evident  that  this  is  one  of  many  instances  of  muscles  being 
a more  perfect  support  than  ligaments  ? — It  is  a support,  having 
a sort  of  intelligence,  contracting  or  relaxing  according  to  the 
necessity  or  degree  of  force  : indeed,  except  this  use,  it  is  not 
easy  to  assign  any  ; for  there  is  very  little  occasion  for  hollow- 
ing the  foot  in  this  direction. 

CCI.  The  abductor  minimi  digiti,  like  the  abductor 
pollicis,  is  a pretty  long  muscle,  but  very  slender,  lying  on  the 
outer  side  of  the  foot. 

Its  origin  is  from  the  knob  of  the  heel-bone,  and  from  the 
tendinous  septum,  which  covers  the  flexor  brevis : it  forms  two 
small  tendons  in  the  same  direction  ; one  small  and  shorter  ten- 
don is  fixed  into  the  metatarsal  bone,  at  its  root  ; the  other 
goes  forward,  to  be  inserted  into  the  root  of  the  first  bone  of  the 
toe  : so  that  this  muscle  clearly  performs  both  the  offices  as- 
cribed to  the  other  flexors.  It  bends  the  toe  to  which  it  be- 
longs, and  it  extends  and  supports  the  tarsus  in  walking  ; and 
it  carries  the  toe  a little  outwards,  from  which  it  has  its  name. 

CCII.  The  flexor  brevis  minimi  digit:  is  next,  and  is 
almost  the  same  muscle  in  place  and  office : it  is  an  exceedingly 
small  muscle  ; it  just  measures  the  length  of  the  metatarsal 
bone,  and  arises  from  it.  Its  origin  is  from  the  root  of  the  me- 
tatarsal bone  of  the  little  toe,  and  from  the  ligament  by  which 
that  bone  is  connected  with  the  os  cuboides  ; its  small  belly 
runs  the  length  of  that  bone  ; and  it  is  implanted  by  a short  ten- 
don into  the  root  of  the  first  bone  of  the  little  toe. 

Its  use  is  to  bend  the  toe. 

CCIII.  The  tnterossei  interni  are  three  small  muscles 
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seated  in  the  planta  pedis,  as  the  interossei  mantis  are  in  the 
palm  of  the  hand.  Their  slender  tendons  pass  through  the 
openings  of  the  aponeurosis  plantaris  ; and,  going  on  the  inside 
ot  the  toes,  are,  like  the  lumbricales,  inserted  along  with  the 
extensor  tendons. 

These  pull  the  toes  towards  the  great  toe,  bend  the  first 
joint,  and  extend  the  second  and  third. 

CCIV.  The  interossei  externi  are,  like  the  correspond- 
ing muscles  of  the  hand,  four  in  number,  and  double  headed, 
and  have  been  named  bicipites.  They  rise  from  the  metatar- 
sal bones  on  each  side  of  them  : each  has  some  little  variety  in 
its  origin  or  course  ; but  it  is  far  from  being  worth  our  while 
to  describe  each  individually,  as  many  do : it  is  sufficient  to  ob- 
serve their  origin,  and  that  their  tendons  all  meet  the  tendons 
of  the  long  and  short  extensors  of  the  lumbricales,  and  of  the 
interossei  interni,  upon  the  back  of  the  toes  ; so  that  the 
whole  forms  a web,  aponeurosis,  or  sheath,  which  covers  the 
upper  part  of  the  toe,  and  adheres  to  its  point. 

The  office  of  these  muscles  is  to  extend  the  toes. 

Plantar  aponeurosis. — The  palm  and  the  sole  are  much 
exposed,  and  are  specially  defended  by  a thick  tendinous  apo- 
neurosis. In  the  palm  there  is  the  more  reason  to  suspect  ex- 
pansion to  proceed  from  the  tendon  of  the  muscle,  because  the 
tendon  of  the  palmaris  is  inserted  into  it ; yet  that  is  not  pro- 
bable ; for  the  tendon  is  very  slender,  and  quite  unfit  for  the 
generation  of  so  broad  a sheet  of  aponeurosis.  In  the  foot  such 
an  origin  is  still  less  probable  ; for  the  plantaris  tendon  does 
not  terminate  in  the  plantar  aponeurosis,  but  is  inserted  into 
the  heel-bone. 

The  plantar  aponeurosis  arises  most  distinctly  from  that  part 
of  the  tuber  of  the  heel-bone  upon  which  we  stand  : it  is  divid- 
ed into  three  sheaths.  Sabbatier  makes  a middle,  external, 
and  internal  portion  of  the  same  aponeurosis.  Albinus  also 
describes  it  as  three  distinct  aponeuroses  : one  for  the  middle 
of  the  foot  ; one  for  the  abductor  of  the  great  toe  ; and  one  the 
aponeurosis  of  the  abductor  ot  the  little  toe  ; all  connected  to- 
gether only  by  their  edges.  Cowper  considers  it  as  a genera! 
expansion  from  the  plantaris  ; and  it  is  from  this  prejudice  that 
the  muscle  has  its  name. 

But  its  true  origin  is  from  that  part  of  the  knob  of  the  heel- 
bone  on  which  we  stand.  The  middle,  and  more  pointed  ten- 
don, arises  from  the  very  point  of  the  knob  ; the  inner  fascia 
arises  from  the  inside  of  this  ; and  the  outer  one  from  the  out- 
side. And  though  thus  divided  into  three  heads,  yet  the  whole 
origin  is  from  the  heel-bone,  and  is  small  and  pointed.  From 
this  point  the  aponeurosis  goes  forward,  expanding  till  i,t  is  as 
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broad  as  the  roots  of  the  toes  ; so  that  the  whole  has  the  shape 
of  a sandal  ; and  as  it  expands,  its  fibres  are  more  scattered,  so 
as  to  have  a radiated  appearance.  Accordingly,  the  part  near- 
est the  heel  is  thicker,  while  the  broader  part  is  thinner. 

It  goes  forward,  like  the  sole  of  a shoe,  till,  having  ap- 
proached the  heads  of  the  metatarsal  bones,  it  is  divided  into 
five  heads,  corresponding  with  the  five  knobs  : and  each  of 
these  heads  again  subdivides  itself  into  two  bands  ; which, 
passing  on  each  side  of  the  heads  of  the  metatarsal  bones,  is 
fixed  into  the  sides,  so  as  to  leave  room  for  the  passing  of  the 
tendons,  and  nerves,  and  arteries. 

Now,  this  middle  aponeurosis  sends  down  a deep  strong  par- 
tition on  each  side  of  it ; which  is  the  best  reason  that  1 know 
for  making  these  three  distinct  aponeuroses  : for,  by  these  per- 
pendicular partitions,  the  hollow  of  the  foot  is  separated  into 
three  distinct  chambers  : under  the  middle  one  are  concealed 
the  tendons  of  the  long  flexors,  with  the  lumbricales  and  short 
flexor  muscles  ; under  the  outer  one,  the  flexor  and  abductor 
of  the  little  finger  : and  under  the  inner  one,  the  adductor,  flex- 
or, and  abductor  of  the  great  toe. 

The  uses  of  this  great  and  very  strong  aponeurosis  are  : that 
it  protects  all  the  parts,  the  blood-vessels,  muscles,  and  nerves 
that  lie  under  it : that  it  supports  the  arch  of  the  foot,  both  in 
standing  and  in  motion,  passing  from  heel  to  toe,  like  a bow- 
string, across  its  arch:  that  it  binds  down  the  muscles,  and 
consequently  supports  and  assists  them  in  their  strong  actions  : 
that  it  gives  origin,  or  part  of  their  origin  to  many  of  the  mus- 
cles ; which,  by  their  frequent  and  irregular  adhesion  to  it,  are 
very  difficult  to  dissect  : that  it  forms  openings  or  rings,  in 
which  the  tendons  of  the  other  muscles  pass. 


* 


CHAP.  IX. 

OF  THE  MUSCULAR  POWER. 

HAT  contractile  power  which  resides  in  the  muscular  or 
living  fibre,  is  a phenomenon  the  most  wonderful  and  perplex- 
ing ot  all.  When  we  cannot  reach  the  true  point,  the  mind  too 
often  condescends  to  the  most  trifling  pursuits  : and  so,  when 
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the  older  physiologists  could  not  understand  the  intrinsic  na- 
ture of  this  muscular  power,  they  endeavoured  to  discover  the 
size,  the  colour,  and  other  external  properties  of  the  fibre ; fool- 
ishly desiring  to  know  what,  if  known,  could  be  of  no  avail. 
Colour  was  believed  to  be  essential  to  the  constitution  of  a 
muscle  : but  in  fowls,  in  amphibious  animals,  in  fishes,  in 
worms,  and  insects,  through  all  the  gradations  of  animals,  of 
different  species  or  different  sizes,  the  colours  of  the  muscular 
fibre  change.  In  fishes  and  in  insects  it  is  entirely  white  ; 
even  in  the  human  body  it  is  not  essentially  red  ; the  fibres  of 
the  iris,  the  muscular  coats  of  the  arteries,  the  muscles  of  the 
stomach,  of  the  intestines,  and  of  the  urinary  bladder,  are  co- 
lourless : the  blood  which  makes  this  fibre  red  in  the  other  parts 
may  be  washed  away.  Then  why  should  we  define  a muscle 
by  that  accidental  property  which  it  so  often  wants,  and  of 
which  it  may  be  so  easily  deprived  ; while  we  may  define  it 
more  truly  by  its  contractile  power,  the  only  evidence  of  its  na- 
ture, and  its  chief  distinction  in  the  system  ? for  the  contrac- 
tion of  the  iris  constitutes  its  nature  ; it  is  a muscle  by  truer 
marks  than  by  its  colour  : and,  by  the  same  rule,  the  muscles 
of  the  least  insect  are  as  perfect  as  the  muscles  of  a man. 

Philosophers  of  the  last  age  had  been  at  infinite  pains  to  find 
the  ultimate  fibre  of  muscles,  thinking  to  discover  its  properties 
in  its  form ; but  they  saw  just  in  proportion  to  the  glasses 
which  they  used,  or  to  their  practice  and  skill  in  that  art,  which 
is  now  almost  forsaken.  Some  found  the  fibres  to  be  of  one 
equal  size  in  all  creatures,  however  various:  others  found  them 
proportioned  to  the  size,  or  age,  or  strength,  of  their  subject : 
but  even  such  discrepancies  are  trivial  to  those  which,  in  one 
of  the  greatest  of  these  minute  philosophers,  are  found  almost 
in  the  same  page  ; sometimes  affirming  the  ultimate  fibre  to  be 
greater  or  smaller,  according  to  the  strength  of  the  subject, 
and  again  making  them  of  equal  size  in  the  whale  and  in  the 
insect. 

Others,  less  troubled  about  the  ultimate  size  of  these  fibres, 
have  conceived  notions  of  their  form,  which,  in  the  credulity  of 
the  times,  rose  into  the  importance  of  doctrines  ; and,  from  the 
first  raw  conceptions  of  their  authors,  were  finally  proved  by 
the  microscope  forsooth;  and  while  one  author  was  drawing 
his  rhomboidal  fibres  all  conjoined  in  regular  succession,  and 
another  describing  them  also  from  the  microscope  as  consisting 
of  six  cylindr  ical  fibres  involved  in  a spiral  one,  a third  reckon- 
ed the  fibres  a succession  of  spherical  bodies  ; and  Cowper 
thought  that  he  wras  injecting  with  quicksilver  chains  of  bells 
jointed  with  each  other.  For  the  honour  of  the  age,  these  va- 
nities are  forgotten  now.  And  why,  indeed,  should  we  seek 
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the  ultimate  fibres  of  the  muscle,  or  study  their  forms,  when 
the  discovery  could  not  advance  us  one  single  step  in  the  know- 
ledge of  its  nature  or  essence  ? What  avails  it,  that  we  have 
discovered  (if  we  have  really  discovered)  the  shape  of  the 
particles  of  the  blood  ; the  wave-like  fibres  within  the  sub- 
stance of  the  nerves  ; or  the  jointed  appearance  in  the  smaller 
fibres  of  muscles  ? We  do  not  understand  the  nature  of  the 
blood,  the  properties  of  the  nerves,  nor  the  contractile  power 
of  the  muscles,  at  all  better  by  the  knowledge  of  this  peculiar 
form  of  the  internal  structure,  than  we  do  by  the  grosser 
marks  of  their  external  form. 

Physiologists  have,  by  a late  sense  of  their  own  weakness, 
been  at  last  humbled  to  this  becoming,  but  unwilling  acknow- 
ledgment, that  this  contractility  of  the  muscles  is  an  original 
endowment  of  this  living  matter  derived  from  the  Creator  ; 
imparted  in  a way  which  we  cannot  know ; and  so  attached  to 
the  organization  of  the  muscular  fibre,  that  when  its  organiza- 
tion is  destroyed,  this  power  is  lost.  W e have  resigned  the 
search  after  a mechanical  or  physical  cause,  and  seek  only  to 
learn  the  properties  of  this  living  power,  and  the  excitements 
by  which  it  is  moved.  To  this  end  it  is  necessary  to  define  this 
power,  distinguishing  it  from  those  feelings  or  motions  which 
result  from  the  nerves.  The  vis  insita  being  that  power  which 
belongs  to  muscles,  is  the  source  of  motion  and  animal  life. 
The  vis  nervea,  being  that  property  which  Ts  peculiar  to 
nerves,  is  the  seat  of  feeling,  and  the  cause  of  voluntary  mo- 
tion, relating  chiefly  to  the  enjoyments  and  consciousness  of 
life  ; for  life  and  motion  exist  even  in  plants,  and  in  many 
creatures  which,  not  having  nerves,  have  neither  conscious- 
ness nor  enjoyment,  and  in  which  the  place  of  feeling  is  sup- 
plied by  a less  perfect  instinct  by  thiswis  insita,  or  some  analo- 
gous inherent  power. 

This  irritable  power  residing  in  muscles  may  be  defined  the 
property  by  which  muscles  feel  and  re-act,  upon  certain  stimuli 
being  applied,  without* that  feeling  being  conveyed  to  the 
sensorium  ; without  a consciousness  of  action  ; without  any 
other  natural  dependence  on  the  system  than  that  while  certain 
orders  of  muscles  are  obedient  to  their  own  stimuli  only,  as 
the  heart  to  the  blood,  other  orders  of  the  muscles  are  ready 
to  receive  the  commands  of  the  will.  And  above  ail,  so  little 
dependent  is  this  action  upon  the  nerves,  that  it  is  as  perfect  in 
animals  which  have  no  nerves  ; and  is  for  a time  very  perfect 
in  the  parts  which  have  been  severed  from  the  svstems  to  which 
they  belonged.  This  power,  inherent  in  the  muscular  fibre, 
belonging  to  its  constitution,  and  not  derived  from  without,  is 
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the  vis  insita  or  irritability  of  Haller*,  the  vis  vitalis  of  Goei'- 
ter,  th.  oscillation  of  Boerhaave,  and  the  tonic  power  of 
Stahl.  It  is  seen  in  the  spontaneous  and  tremulous  contrac- 
tions of  muscles  when  lacerated,  as  in  wounds  ; when  cut  in 
operations;  when  entirely  separated  from  the  body,  as  in  ex- 
periments upon  animals  ; like  that  tremulous  motion  which 
we  often  feel  in  various  parts  of  the  body,  without  any  evident 
cause,  and  independent  of  the  will.  Even  when  the  bodv  is 
d .r  to  ail  appearance,  and  the  nervous  power  gone,  this  con- 
tract;:.- p mains  ; so  that  if  a body  be  placed  in  certain 

attitudes  before  it  be  cold,  its  muscles  will  contract,  and  it  will 
be  fixed  in  that  posture  till  the  organization  yields  and  begins 
to  be  dissolved.  It  is  by  this  inherent  power  that  a cut  muscle 
contracts  and  leaves  a gap  ; that  a cut  artery  shrinks  and  re- 
tires into  the  flesh  ; that  the  whole  bodv  shrinks  and  grows 
stiff  after  death.  These  are  but  faint  indications  of  that  latent 
power  which  can  be  easily  excited  to  the  most  violent  motions, 
and  on  which  all  the  strength  of  the  muscles  depends  : for  the 
ligaments,  tendons,  bursae  of  joints,  and  all  those  parts  which 
have  no  living  power,  are  capable  of  bearing  the  same  weight 
when  dead  as  when  alive.  But  such  is  the  connection  betwixt 
the  organization  of  a muscle  and  its  contractile  power,  that  the 
moment  it  dies  all  its  power  is  gone  ; and  the  muscle  which 
could  lift  a hundred  pounds  while  alive,  cannot  bear  the  weight 
of  a few  pounds  when  dead.  This  latent  power  may  be 
brought  into  full  action  by  various  stimuli.  The  latent  power 
itself  is  called  vis  insita  ; the  acting  power  put  into  action,  or 
the  proof  of  the  vis  insita,  upon  applying  stimuli,  is  called  the 
irritability  of  muscles.  This  irritability  is  so  far  independent 
of  nerves,  and  so  little  connected  with  feeling,  which  is  the 
province  of  the  nerves,  that  upon  stimulating  any  muscle  by 
touching  it  with  a caustic,  or  irritating  with  a sharp  point,  or 
driving  the  electric  spark  through  it,  or  exciting  with  the  me- 
tallic conductors,  as  of  silver  and  zincf,  the  muscle  instantly 
contracts  ; although  the  nerve  of  thaWnuscle  be  tied  ; although 
the  nerve  be  cut  so  as  to  separate  the  muscle  entirely  from  all 
connection  with  the  system  ; although  the  muscle  itself  be  se- 

* The  irritability  of  a mufcle  is,  perhaps,  more  properly  the  vis  insita  or  in- 
herent power  called  into  immediate  action  by  the  presence  of  stimuli  : and  as 
for  the  names  of  I onic  Power,  Vital  Power,  and  the  rest,  the  terms  are  quite  un- 
defined, and  may  perhaps  have  referred  rather  to  the  combined  effect  of  all  the 
powers  of  life,  and  of  all  the  properties  of  inanimate  matter,  of  nervous  sympa- 
thy, elasticity,  and  of  mufcular  power,  combined. 

f See  a most  ingenious  differtation  by  my  pupil  Mr.  Fowler,  the  first  writer, 
in  this  country,  on  this  very  interesting  novelty,  where  the  operations  of  this 
new  excitement  are  explained. 
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jj^ar&ted  from  the  body  ; although  the  creature  upon  which  the 
‘experiment  is  performed  may  have  lost  all  sense  of  feeling, 
and  have  been  long  apparently  dead.  Thus  a muscle  cut  from 
the  limb  trembles  and  palpitates  for  long  after  ; the  heart  sepa- 
rated from  the  body  contracts  when  irritated  ; the  bowels^ 
when  torn  from  the  body,  continue  their  peristaltic  motion,  sd 
as  to  roll  upon  the  table^  ceasing  to  answer  to  stimuli  only  when 
they  become  stiff  and  cold  ; and  too  often  in  the  human  bodv 
the  vis  insita  loses  the  exciting  power  of  the  nerves;,  and  then 
palsy  ensues  ; or,  losing  all  governance  of  the  nerves^  the  vis 
insita,  acting  without  this  regulating  power,  falls  into  partial 
and  general  convulsions!  Even  in  vegetables,  as  in  the  sensi- 
tive plant,  this  contractile  power  lives.  Thence  comes  the  dis- 
tinction betwixt  the  irritability  of  riluscles  and  the  sensibility  of 
nerves  ; for  the  irritability  of  muscles  survives  the  animal,  as 
when  it  is  active  after  death  ; survives  the  life  of  the  part,  or 
the  feelings  of  the  whole  system,  as  an  universal  palsy,  where 
the  vital  motions  continue  entire  and  perfect,  and  where  the 
muscles,  though  riot  obedient  to  the  will,  are  subject  to  irregu- 
lar and  violent  actions  $ and  it  survives  the  connection  with  the 
restbf  the  System^  aS  where  animals  very  tenacious  of  life  are 
tut  into  parts  but  sensibility,  the  property  of  the  nerves,, 
gives  the  various  modifications  of  sense,  as  vision-,  hearing, 
and  the  rest  ; gives  also  the  general  sense  of  pleasure  or  pain* 
arid  firiakes  the  system,  according  to  its  various  conditions,  feel 
Vigorous  arid  healthy,  or  weary  and  low.  And  thus  the  eye 
feels,  and  the  skin  feels  ; but  their  appointed  stimuli  produce 
ho  motions  in  these  parts  ; they  are  sensible  but  not  irritable. 
The  heart,  the  intestines,  the  urinary  bladder,  and  all  the  mus- 
cles of  voluntary  motion,  answer  to  stimuli  with  a quick  and 
forcible  contraction  ; and  yet  they  hardly  feel  the  stimuli  by 
which  these  contractions  are  produced,  or  at  least  they  do  not 
Convey  that  feeling  to  the  brain.  There  is  no  consciousness  of 
present  stimulus  in  those  parts  which  are  called  into  action  by 
the  impulse  of  the  nerves,  and  at  the  command  of  the  will ; so 
that  muscular  parts  have  all  the  irritability  of  the  system,  with 
but  little  feeling,  and  that  little  owing  to  the  nerves  which  enter 
into  their  substance  ; while  nerves  have  all  the  sensibility  of 
the  system,  but  no  motion. 

The  vis  insita  is  a power  that  is  in  continual  force,  pre- 
serving the  parts  ready  for  their  proper  stimuli,  whatever  these 
may  be  ; one  set  obeying  their  own  peculiar  stimuli  chiefly  ; 
while  others  are  obedient  to  the  nervous  power  and  the  influ- 
ence of  the  will.  The  heart  is  stimulated  by  the  quantity  or 
quality  of  its  blood  ; the  stomach  by  the  presence  of  food  ; the 
Intestines  by  their  contents  : the  urine  stimulates  the  bladder  ; 
Vol.  I.  2 Ii 
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the  venereal  appetite  stimulates  the  genital  system  ; the  foetus 
stimulates  the  womb  ; and  the  voluntary  muscles  (if  we  may 
he  allowed  to  guess  at  a thing  so  little  known)  are  excited  by* 
the  nerves,  and  so  are  obedient  to  the  will  ; for,  to  our  limited 
view,  the  nerves  seem  to  be  the  sole  messengers  of  these  com- 
mands ; and  any  stimulus  to  the  nerves  moves  the  muscles  like, 
the  commands  of  the  will.  The  absence  of  the  due  stimulus  to 
each,  or  the  presence  of  ordinary  stimuli  in  too  great  power, 
will  excite  enormous  and  irregular  motions  ; as  fulness  of  blood 
in  the  heart,  poisons  in  the  stomach,  acrimonies  in  the  intestin- 
al canal,  or  the  passions  of  anger  or  fear  in  the  system  of  the  vo- 
luntary muscles.  The  due  stimuli  preserve  their  right  tone 
and  action  ; but  these  violent  stimuli  hurt  their  irritability  or 
moving  power  ; the  heart  acts  weakly  after  fevers  ; the  appe- 
tite is  languid  after  debauch  ; the  limbs  are  weakened  by  la- 
bour ; and  the  whole  system  is  ruined  by  excess.  Thus  the 
functions  by  which  the  system  lives,  the  heart,  the  stomach,  the 
bowels,  and  the  womb,  the  various  sorts  of  vessels  by  which  the 
fluids  are  conveyed,  are  providently  removed  from  the  influ- 
ence of  the  will  ; for  these  are  the  machines  of  the  system, 
whose  motions  could  not  stop,  must  not  be  interrupted,  nor 
lowered,  nor  raised,  but  must  move  and  act  according  to  the 
needs  of  the  system.  Not  left  to  the  irregularities  or  careless- 
ness of  voluntary  motions,  they  are  governed  each  by  its  own 
peculiar  stimulus,  and  act  in  a continued  and  equal  course. 

Thus  there  are  in  the  body  two  living  powers  which  are  as 
cause  and  effect  in  all  motions  of  our  system.  The  nerves 
stand  as  an  intermedium  betwixt  all  external  objects  and  out- 
general sense  ; by  the  impressions  through  these  come  pleasure 
and  pain,  and  all  the  motives  to  action  ; by  the  will,  returned 
through  the  nerves,  all  voluntary  motions  ensue.  Thus  are  the 
nerves,  as  internuncii,  betwixt  the  external  impression  and  the 
moving  power.  But  nerves  were  never  known  to  move  under 
the  influence  of  stimuli  ; the  moving  power  is  another  property 
of  a distinct  part  of  our  body,  having  its  own  arrangement  of 
particles,  and  its  own  peculiar  form.  All  motion  then  pro- 
ceeds from  the  joint  operation  of  either  power  ; the  nerves  con- 
vey the  impressions,  while  the  muscles  contain  the  power  ; and 
it  is  here,  as  in  other  natural  effects,  the  external  cause  changes , 
while  the  inherent  property,  the  subject  of  its  operation,  re- 
mains the  same.  The  nervous  power  is  the  regulator  of  the 
system;  it  is  the  property  suited  to  all  the  supports  of  life,  up- 
on which  they  act,  and  by  which  they  maintain  their  power  over 
our  body  : but  it  is  subject  to  continual  changing  ; it  rises  and 
falls,  is  perfect  or  low  ; but  the  energy  of  the  muscle,  which  is 
to  answer  to  this  power,  remains  ever  the  same  while  its  organ- 
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ization  remains ; the  nervous  power  is  exhausted  and  languid  ; 
but  the  muscular  power  is  always  perfect,  always  ready  for  the 
excitement  of  stimuli  or  for  the  commands  of  the  will. 

There  is  (if  we  may  be  allowed  any  expression  so  loose  and 
indefinite)  the  will  of  the  system,  and  the  will  of  the  mind  : it 
is  the  will  of  the  system  that,  through  the  medium  of  nerves  of 
wide  sympathy  and  consent,  governs  and  leads  in  harmony  all 
the  consenting  functions  of  the  body,  and  lowers  an'd  raises 
their  powers,  according  to  the  weakness,  or  strength,  or  ful- 
ness, or  wants  of  the  body  ; while  the  will  of  the  mind  com- 
mands those  voluntary  motions,  which  it  is  its  choice  to  perform. 
So  natural  seems  that  notion  which  has  long  prevailed  of  an 
arthseus,  or  presiding  spirit,  which,  like  a latent  instinct,  regu- 
lates and  preserves  the  system,  prompts  to  what  is  right,  and 
creates  an  aversion  to  what  is  wrong,  and  raises  or  allays  the 
actions  of  the  vital  organs,  preserving  the  system  in  health,  and 
striving  against  disease.  The  voluntary  muscles  are  put  under 
the  command  of  the  will,  while  the  involuntary  muscles,  by 
which  the  vital  organs  move,  are  insulated  and  mechanical,  and 
depend  less  on  our  spiritual  part ; for  life  and  existence  depend 
less  on  feeling,  or  that  which  is  allied  to  our  spiritual  part,  and 
more  on  the  irritable  or  moving  power  ; and  it  was  fit  that  this 
irritable  power  should  be  divided  from  our  feelings  and  our 
will,  which  are  irregular  and  transitory,  and  apt  rather  to  de- 
range than  to  preserve  the  system. 

How  this  division  is  accomplished  we  do  not  know  in  any 
surer  way  ; but  we  see  that  the  heart,  the  lungs,  the  stomach, 
and  the  intestines,  have  a proportion  of  nerves,  so  much  lower 
than  the  muscles  of  voluntary  motions,  that  the  very  existence 
of  these  nerves  has  been  denied.  Yet  there  are  nerves  proper 
to  the  vital  parts  : the  phrenic  nerve  goes  to  the  diaphragm  ; 
the  par  vagum  to  the  stomach  and  bowels  ; the  sympathetic 
nerve  to  the  heart : they  are  smaller,  but  they  are  appropriated 
and  distinct.  Now  this  question  occurs  : if  the  irritable  pow- 
er be  in  these  organs,  if  they  be  endowed  with  the  quality  of 
feeling  their  own  peculiar  stimuli,  and  answering  to  their  im- 
pulses, what  need  is  there  for  nerves  ? But  they  also  have  their 
nerves,  that  they  may  not  want  some  living  connection  with 
that  system  to  which  they  belong ; that  they  may  flourish  in  its 
health,  and  languish  in  its  diseases;  that  they  may  act  according 
to  the  needs,  and  be  subject  to  the  will  of  the  system  ; that  the 
grand  movers  of  the  mechanical  system  may  be  affected  in  their 
turns  by  the  spiritual  part,  and  thus  the  digestion,  the  circula- 
tion, the  venereal  appetite,  and  every  vital  power  are  languid 
and  depressed,  or  lively  and  perfect,  according  to  the  conditions 
of  the  whole  : and  how  these  functions  are  moved  bv  anger,  or 
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joy,  or  fear,  needs  not  be  told,  But  the  vital  functions  afsoi 
lose  their  action  : “ The  heaft  acts  weakly  after  fevers  ; the. 
eppetite  is  languid  after  a debauch  ; the  liml)s  are  weakened  by 
labour  ; and  the  whole  system  is  ruined  by  excess.”  These 
organs  have  less  dependence  on  nerves  ; and  so  suspicions  arise, 
thatthe  irritable  power,  the  very  basis  of  life,  may  also  fail : but 
how  should  it  fail  ? If  the  motions  of  our  system  cease,  it  must 
be  either  from  the  incapacity  of  the  muscles,  or  from  the  loss  of 
exciting  power  in  the  nerves.  The  nerves  are  liable  to  change, 
but  the  muscle  retains  its  pott  er  till  its  organization,  be  destroy- 
ed. When  the  irritable  power  of  a muscle  ceases,  when  the 
heart,  for  instance,  begins  to  fail,  whence  can  that  loss  arise  ? 
Its  power  is  not  mechanically  exhausted,  else  from  what  source 
could  it  ever  be  renewed  ? It  is  not  from  any  injury  to  its 
tiery<?s  : for  the  heart,  when  cut  out  from  the  body,  may  be 
wearied  opt  with  constant  stimuli  t,ill  it  cease  to  act  ; and  it  will 
recover  by  vest,  without  communication  with  the  nerves  : but 
it  is  perhaps  such  a derangement  as  happens  in  a spring,  which, 
b?ipg  long  bent,  loses  of  its  elastic  power  : the  arrangement  ol 
its,  particles  suffers  by  straining  ; they  are  composed  be  rest  ; 
and  iftb,e  elastic  poyver  be  thus  restored  in  an  inanimate  spring, 
much  more  should  fne  contractile  power  recover  by  rest  in  the 
muscular  fibres  of  a living  system. 

If  he  yis  insist  A cannot  be  wearied  nor  exhausted;  so  the 
heart  is  unwearied  in  its  function,  or  if  languid  or  too  violent 
in  its  actions.,  that  must  b.e  from  the  power  of  stimulus  being 
lowered  or  increased,  not  from  any  change  on  the  inherent  pow- 
er. The  vofuntary  muscles  also  are  unwearied  * and  so,  after 
great  fatigue,  we  are  sensible  <pf  cramps  and  irregular  contrac- 
tions, showing  that  they  are  still  active,  but  more  loosely  go- 
verned by  the  nerves,  and  not  so  fully  under  the  command  ol 
the  will.  But  the  nervous  system  is  more  subject  to  weari- 
ness and  to  decay  : the  senses  become  tired  ; the  feelings  ol 
the  system  are  exhausted.  It  is  from  this  failing  of  the  ner-, 
vous  power  that  violent  exertions  bring  fatigue  and  pa,m  ; from 
this  also  that  we  need  the  refreshment  of  sleep  ; but  during 
sleep,  the  heart,  and  all  the  involuntary  muscles,  unwearied 
in  their  functions,  proceed  still  i.n  the  same  regular  and  order, 
ly  course. 

This  irritability  or  inherent  power  not  only  keeps  the  mus- 
cles ready,  each  for  its  peculiar  stimulus,  but  preserves  a bal- 
ance over  the  whole  system  of  the  muscles.  We  know  that 
muscles  maintain  a constant  action  independent  of  the  nerves. 
The  muscles  of  one  side  balance  the  opposite  muscles  i and  il 
the  muscles  of  one  side  he  relaxed  bv  palsy,  the  action  of  the. 
opposite  muscles  instantly  appears  : or  if  a limb  be  luxated,  and; 
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its  muscles  displaced,  they  persevere  in  a violent  and  spasmo- 
dic action  till  they  be  restored  each  to  its  place.  Have  we  not 
reason  to  believe,  that  if  muscles  were  absolutely  and  entirely 
quiescent,  they  could  not  be  so  instantaneously  called  into  ac- 
tion ; but  that  by  this  continual  tension  or  tone  they  more  rea- 
dily follow  the  commands  of  the  will  : that  by  this  lesser  ten- 
sion they  are  prepared  for  greater  action,  and  inclined  to  har- 
monize : for  if  all  the  muscles  were  quiescent,  and  one  sudden- 
ly moved  by  the  will,  its  antagonist  would  rise  into  undue  ac- 
tion, and  the  co-operating  or  assisting  muscles  would  be  un- 
prepared. Whereas,  by  this  continual  tension  of  all  the  mus- 
cles, one  set  is  opposed  to  another,  is  consenting  with  it,  and  is 
ready  to  co-operate  with  it,  or  to  oppose  it  in  the  due  degree  : 
the  mind  has  but  to  incline  the  power  towards  one  set,  and 
immediate  and  orderly  motions  ensue. 

The  nervous  influence,  again,  is  as  a mere  stimulus  to 
the  voluntary  muscles,  as  blood  is  to  the  heart,  or  the  fcetus, 
or  any  foreign  body,  to  the  womb.  It  loses  its  influence  over 
the  s)  stem  faster  than  the  ordinary  powers  of  life  do  ; and  the 
irritable  state  of  the  muscles  continues  long  after  the  voluntary 
motion,  or  the  power  of  excitement  from  the  nerves,  is  gone  ; 
for  when  we  die  slowly  this  inherent  power  is  exhausted  in  the 
struggles  for  life.  If,  while  in  perfect  health,  we  are  killed  by 
a sudden  blow,  the  irritable  power  of  the  muscles  survives  the 
nervous  system  many  hours  or  days,  and  the  flesh  trembles, 
and  the  absorbents  continue  to  absorb  ; and  often,  as  after  suf- 
focation, we  can,  by  operating  upon  this  poor  remains  of  life, 
restore  the  circulation,  re-animate  the  nervous  system,  and  re- 
cover that  life  which  seemed  to  have  entirely  left  the  body  ; and 
thus  the  nervous  influence,  which  seemed  to  animate  the  sys- 
tem, and  to  be  the  prime  mover  and  source  of  life,  owes  its  res- 
toration to  that  which  was  thought  to  be  but  a secondary  pow- 
er. It  is  this  remains  of  contractile  power  which  fixes  the  dead 
body  in  whatever  posture  it  is  placed  : it  is  this  remains  of  irri- 
tability which  preserves  freshness  in  the  animal  which  seemed 
dead,  but  which  is  really  dying  still : for  the  moment  this,  lin- 
gering portion  of  life  is  gone,  the  body  dissolves,  and  falls, 
down  ; and  so  we  judge  of  freshness  by  the  rigidity  of  the 
flesh,  and  foresee  approaching  putrefaction  by  its  becoming  soft. 
There  is  no  putrefaction  in  creatures  suddenly  killed,  as  in  the 
accidents  which  happen  to  man,  or  in  killing  animals  by  a sud- 
den blow  ; in  these  the  body  continues  fresh  and  susceptible  ol 
stimuli  long  after  death  : but  if  this  inherent  power,  this  irrita- 
ble nature  of  the  fibre,  be  exhausted  before  death,  or  in  the  mo- 
ment of  death,  then  does  the  body  fall  quickly  into  the  condi- 
tion of  dead  matter,  running  through  those  changes  which  are 
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the  only  true  marks  of  death.  The  fish,  which  is  allowed  to 
struggle  till  it  be  dead  ; the  ox,  over-driven  before  it  be  brought 
to  the  slaughter  ; the  animal  killed  by  lightning,  which  sud- 
denly explodes  (if  we  may  be  allowed  the  expression)  all  the 
powers  of  life — in  these  the  contractile  power  is  effectually  ex- 
hausted ; no  mark  of  irritability  remains  ; putrefaction  comes 
quickly  on  : and  so  in  those  who  die  of  the  plague,  of  poison, 
of  fevers,  or  of  any  sudden  and  violent  disease,  which  at  once 
extinguishes  life,  in  the  vulgar  sense,  and  robs  the  system  of 
that  remnant  of  life  which  the  physiologist  could  produce  to 
view;  in  all  these  cases,  thebody  becomes  putrid  in  a few  hours. 
If  a body  becomes  putrid  so  early  in  warm  climates,  it  is  not 
merely  because  putrefaction  is  favoured  by  heat ; but  it  is  be- 
cause heat  exhausts  the  vital  power,  and  often  a part  of  the 
body  has  lost  its  organized  power,  and  is  almost  putrid,  before 
the  whole  be  dead.  We  find  that  we  are  wrong  in  this,  that 
when  a body  has  lost  all  feeling  and  motion,  we  pronounce  it 
dead  ; the  nerves  indeed  have  ceased  to  do  their  office  ; all 
feeling  and  consciousness  is  gone  ; but  the  mere  animal  power 
survives  the  nerves,  and  through  it  the  whole  system  may  be 
re-called  into  perfect  life. 

The  powers  and  privileges  of  the  nervous  system  must  not  be 
ranked  too  high  nt>r  valued  too  low  : the  perfect  animal  feels 
and  moves  by  the  nervous  power  ; but  surely  its  muscles  are 
actuated  by  a law  of  their  own  nature  : the  heart  of  the  chick 
begins  to  move  before  we  dare  presume  that  there  is  any  organ 
for  distributing  this  nervous  power.  The  punctum  saliens  is 
the  heart  of  the  chick  ; it  is  seen  beating  while  the  body  of  the 
chick  is  but  a rude,  unformed,  and  gelatinous  mass  ; daily  this 
active  centre  increases  in  strength  and  power  ; and  it  has  a del- 
icate feeling  of  stimuli,  and  it  quickly  re-acts,  so  as  “ to  fly  out 
into  angry  and  perturbed  motions”  by  the  application  of  a sti- 
mulus. It  is  excited  by  increased  heat,  and  languishes,  when 
cold,  till  at  last  it  dies  ; then  it  ceases  to  act,  but  still  heat  re- 
stores it  to  life  : and  is  not  the  proof  stronger  in  the  grown  an- 
imal, when  we  cut  out  the  heart,  which  answers  to  stimuli  for 
some  time  ; at  last  seems  to  have  its  power  exhausted  ; it  lies 
dead  for  some  time,  till  it  again  recovers  its  power.  If  this 
power  proceeded  from  the  nerves,  how  could  it  be  renewed  ? 
but  if  it  reside  in  the  muscle  only,  it  may  have  been  wearied, 
and  may  revive  : its  organization  may  have  been  deranged, 
and  may  be  restored  by  rest  from  stimuli ; and  its  parts  may  be 
composed  again,  resumingtheir  relative  situation,  and  their  ac- 
tive arrangement  and  form  ; or  though  it  may  be  insensible  to 
a stimulus  long  applied,  it  may  be  still  alive,  even  to  a lower 
stimulus  of  another  kind  ; or  it  may  awake  again  to  the  feeling 


OF  THE  MUSCULAR  POWER. 


24,7 


of  that  stimulus,  which,  by  being  too  long  applied,  had  lost  its 
power. 

Sensibility  depends  upon  the  nerves  ; motion  on  the  mus- 
cles ; both  are  equally  admirable  and  inscrutible  ; the  one  con- 
ducing to  all  the  enjoyments,  and  all  the  sufferings  of  life,  and 
to  the  intellectual  faculties  of  man  ; the  other  being  the  chief 
support  of  animal  life,  and  the  source  of  all  the  bodily  powers. 

As  for  the  mechanical  POWER.S,  by  which  the  contraction 
of  the  muscular  fibre  is  forwarded  or  retarded,  they  are  not 
what  they  have  been  believed  ; for  we  find  few  circumstances 
in  the  origin,  insertion,  or  forms  of  muscles,  to  favour  their 
power,  but  many  by  which  their  power  is  abridged.  There  are 
certain  points  where  the  length  of  lever  gives  an  increase  of 
power.  The  mastoid  process,  and  the  occiput,  are  as  levers 
for  the  head  ; the  spines  of  the  vertebrae,  for  the  back  ; the  ole- 
cranon, for  the  arm  ; and  the  pisiform  bone,  for  the  hand.  The 
pelvis  and  the  jutting  trochanters,  are  as  levers  for  the  thigh  j 
the  patella  is  a lever  for  the  leg  ; the  heel-bone  is  a lever  for  the 
whole  foot ; and  the  arch  of  the  foot  is  as  a lever  for  the  toes. 
These  are  not  the  whole,  but  they  are  perhaps  the  chief  levers 
in  the  human  body.  In  all  the  other  implantations  the  muscle 
is  fixed,  not  behind  the  joint,  but  betwixt  the  joint  and  the 
weight  that  is  to  be  moved.  There  is  a greater  loss  of  power 
when  inserted  near  to  the  joint ; there  is  less  loss  of  power  when 
the  tendon  is  inserted  far  from  the  joint ; and  though  we  call 
such  insertion  a longer  or  shorter  lever,  there  is  always  some 
loss  of  power,  and  the  true  levers  in  the  body  are  very  few. — 
Far  from  providing  mechanical  forms  to  increase  the  power, 
nature  has  provided  such' a quantity  of  contractile  power  as  to 
compensate  for  any  loss  of  effect : so,  in  place  of  increasing  the 
effect  of  muscles  by  levers,  pulleys,  and  hinges,  there  is  in  al- 
most every  muscle  a great  abatement  of  its  force  by  the  form 
of  the  bones  which  it  is  destined  to  move  ; for  muscles  lose  of 
their  effect  by  their  being  implanted,  not  behind  the  joint,  but 
betwixt  the  joint  and  the  body  to  be  moved  ; by  the  insertion 
of  almost  all  muscles  being  very  oblique,  with  respect  to  the 
motions  which  they  are  to  perform  ; so  that  half  their  force  is 
lost  upon  the  immoveable  end  of  the  bone.  Much  force  is  lost 
by  a muscle  passing  over  many  joints  : one  set  of  fibres  in  a 
muscle  hinders  the  action  of  adjoining  fibres,  and  every  degree 
of  contraction  takes  from  that  muscle  an  equal  proportion  of 
its  power.  Thus,  every  where  in  the  human  body,  is  power 
sacrificed  to  the  form  and  fitness  of  the  part;  that  the  joints 
may  be  smaller  than  the  limbs  ; that  the  limbs  may  be  propor- 
tioned to  the  body  : and  beauty  and  conveniency  is  gained  by 
the  sacrifice  of  that  power  which  is  not  needed  in  the  svstem. 
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since  the  wisdom  and  goodness  of  the  Creator  has  appointed  a 
degree  of  force  in  the  muscles  more  than  proportioned  to  all 
this  loss  of  the  mechanical  power.  Those  who  will  admire  the 
ways  of  Providence,  should  know  how  to  admire  ! Nature  is 
not  seeking  to  compensate  for  want  of  power,  by  the  advanta- 
ges of  pulleys,  and  levers,  and  mechanical  helps  ; nor  is  it  in  the 
forms  of  the  parts  that  the  Infinite  Wisdom  is  to  be  found  ; for 
among  other  gifts,  such  a portion  of  this  spirit  is  given  to  man 
that  he  has  used  the  pulleys,  and  levers,  accelerations  of  mo- 
tion, and  all  the  mechanical  powers  that  result  from  it;  he  has 
invented  valves  of  infinite  variety,  each  perfect  and  true  to  its 
particular  office  ; he  has  anticipated  all  that  he  has  found  in  the 
mechanism  of  the  human  body;  but  the  living  power  which 
compensates  for  die  want  of  levers,  which  allows  every  where 
power  to  be  sacrificed  to  the  beauty  of  form,  which  has  strength 
in  convulsive  and  violent  actions  to  break  the  very  bones  ; this 
is  the  act  of  Infinite  Wisdom,  on  which  our  admiration  should 
chiefly  dwell. 

It  is  but  the  very  elements  of  so  deep  a subject  that  can  be 
delivered  here.  I must  proceed  to  explain  those  provisions 
for  easy  motion,  which  maybe  considered  as  belonging  to  the 
muscles  and  bones,  and  as  preparing  us  for  a knowledge  of  the 
joints. 


CHAP.  X. 

UF  Ti-IE  TENDONS,  LIGAMENTS,  BURS/E,  AND  ALL  THE  PARTS 
WHICH  BELONG  TO  THE  BONES  OR  MUSCLES,  OR  WHICH  EN- 
TER INTO  THE  CONSTITUTION  OF  A JOINT. 

The  bones  and  muscles  themselves  are  but  the  smallest  part 
of  that  beautiful  mechanism  by  which  the  motions  of  the  human 
body  are  performed  ; for  the  parts  by  which  the  bones  are  join- 
ed to  each  other,  or  the  muscles  fixed  into  the  bones,  are  so 
changed  and  varied  in  their  forms,  according  to  the  'uses  of 
each  part,  as  to  give  a natural  and  easy  shape  to  the  limbs,  se- 
curity and  firmness  to  their  motions,  and  lubricity  and  smooth- 
ness to  the  joints  by  which  these  motions  are  performed  : and 
this  apparatus  deserves  our  attention,  not  merely  that  we  may 
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know  the  forms  of  these  joinings,  but  that  we  may  learft 
something  of  the  nature  and  uses  of  each  part,  and  the  vari- 
ous degrees  of  sensibility  with  which  each  is  endowed  ; for 
irom  this  kind  of  study  conclusions  will  arise  which  may  lead 
us  to  the  knowledge  of  their  diseases,  suggesting  the  means  of 
their  prevention  and  cure. 

There  is  a difference  in  the  parts  of  the  human  body,  ac- 
cording to  the  several  uses  for  which  they  are  designed  ; some 
are  vascular  and  soft,  others  bony  and  hard  ; some  sensible, 
and  very  prone  to  inflammation  and  disease,  others  callous 
and  insensible,  having  little  action  in  their  natural  state,  and 
tittle  proneness  to  disease.  The  greater  part  of  the  human 
body  is  merely  inanimate  matter,  united  into  a moving  and 
perfect  whole,  by  the  system  of  the  nerves  wdiich  abound  in 
each  creature  according  to  its  wants,  and  are  distributed  in 
each  system  according  to  the  uses  and  functions  of  every  part. 
In  some  places  there  is  such  a conflux  of  nerves  as  form  the 
most  delicate  and  perfect  sense,  endowing  that  part  with  the 
fullest  life  ; while  others  are  left  without  nerves,  almost  inani- 
mate and  dead  ; lest  feeling,  where  it  ought  not  to  be,  should 
derange  the  whole  system. 

The  living  parts  of  the  system  are  the  muscles  and  nerves  ; 
the  muscles  to  move  the  body,  and  perform  its  offices,  each 
muscle  answering  to  its  particular  stimuli,  and  most  of  them 
obeying  the  commands  of  the  will  ; the  nerves  to  feel,  to 
suffer,  and  to  enjoy,  to  issue  the  commands  of  the  will,  and 
to  move  the  muscles  to  action  : but  still  the  muscles  have  their 
own  peculiar  kind  of  life,  superior  to  the  nerves,  and  inde- 
pendent of  them,  always  acting,  always  capable  of  greater 
action,  always  ready  to  receive  the  impulse  of  the  nerves.  It 
is  a power  which  survives  that  of  the  nerves,  acting  even 
when  severed  from  the  general  system  ; and  acting  often  on 
the  living  bodv  without  the  impulse  of  the  nerves,  and  some- 
times in  opposition  to  the  will.  The  dead  matter  of  the  system 
joins  these  living  parts,  and  performs  for  them  every  subservi- 
ent office  ; forms  coverings  for  the  brain  ; coats  for  the  nerves  ; 
sheaths  for  the  muscles  and  tendons  ; ligaments  and  bursae 
and  all  the  apparatus  for  the  joints  ; unites  them  into  one 
whole  by  a continued  tissue  of  cellular  substance,  which  from 
part  to  part  through  all  its  various  forms,  has  no  interruption, 
and  suffers  no  change,  but  still  preserves  its  own  inanimate 
nature,  while  it  joins  the  living  parts  to  each  other.  The  ten- 
dons, ligaments,  periosteum,  and  bursa,  are  all  composed  of 
this  cellular  substance,  which  by  its  elasticity  binds  and  con- 
nects the  parts,  and  bv  it"  dead  and  insensible  nature  is  less  ek^ 
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posed  to  disease,  and  is  a fitter  medium  of  connection  for  the 
living  system. 


OF  THE  FORMS  Oi  THE  CELLULAR.  SUBSTANCE. 

Under  various  modifications  and  shapes  this  dead  matter 
performs  most  important  offices  among  the  living  parts  : — 1. 
It  forms  cells  over  all  the  body,  which  allow  the  parts  to 
glide  and  move  easily  ; which  contain  the  fluid  that  makes  all 
the  motion  of  parts  more  easy  and  free  ; which  store  up  fat  to 
fill  the  interstices,  to  support  the  parts  in  their  action,  to  give  a 
plumpness  to  all  die  body,  and  to  be  reabsorbed  for  the  needs 
and  uses  of  the  system.  This  cellular  substance  is  peculiarly 
useful  to  the  muscles;  dives  in  among  them  ; keeps  their  fibres 
at  such  due  distance  that  each  may  have  its  action  ; supports 
and  lubricates  them  ; so  that  perhaps  the  difference  of  strength, 
in  health  and  disease,  depends,  at  least  in  some  degree,  upon 
this  support.  The  thinner  halitus  makes  the  play  of  the  fibres 
easy  and  free  ; and  the  fat  not  only  supports  the  fibres  in  their 
action,  but  lubricates  them  so,  that  a want  of  it  is  painful, 
while  a superabundance  of  it  incumbers  the  body.  And  Hal- 
ler seems  to  have  believed,  that  a diseased  increase  of  it  might 
not  only  oppress,  but  almost  annihilate,  the  muscular  fibre. 

2.  But  it  is  still  further  essential  to  a muscle,  that  while  it 
moves,  it  should  neither  be  hurt  itself  nor  harm  the  surround- 
ing parts.  Therefore,  where  one  muscle  moves  over  another 
muscle,  soft  flesh  upon  soft  flesh  like  itself,  there  can  be  no 
hurtful  friction,  and  the  cellular  substance  is  loose  and  natural, 
preserving  its  common  form.  But  where  tendons  rub  upon 
tendons,  or  bones  upon  bones,  or  where  tendons  rub  upon 
muscles,  or  upon  each  other  ; some  defence  is  needed,  and  the 
cellular  substance  assumes  a new  form.  The  cells  are  run  to- 
gether into  one  large  cell,  with  thicker  coats,  and  a more  co- 
pious exudation  ; so  that,  being  more  liberally  bedewed  with  a 
gelatinous  mucus,  it  prevents  the  bad  elFects  of  friction,  and  is 
called  a bursa  mucosa,  or  mucous  bag.  These  mucous 
bags  are  placed  under  rubbing  tendons,  and  chiefly  about  the 
greater  joints  ; some  are  large  and  others  small ; their  glairy 
liquor  is  the  same  with  that  which  bedews  the  cellular  sub- 
stance or  the  cavities  of  the  joints  ; and  the  provision  of  na- 
ture is  so  perfect,  that  the  occasions  which  require  bursse  seem 
to  form  them  by  friction  out  of  the  common  cellular  substance. 

3.  It  is  often  useful  that  an  individual  muscle  should  be  en- 
closed in  a tendinous  sheath,  to  give  it  strength  and  firmness, 
and  to  preserve  it  in  its  shape.  All  muscles,  or  almost  all 
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muscles,  form  for  themselves  individual  sheaths,  such  as  are 
seen  inclosing  the  supra- spinatus  and  infra-spinatus  of  the 
scapula  ; the  biceps  humeri,  and  most  of  the  muscles  of  the 
leg  and  thigh  ; but  it  is  especially  necessary  that  the  whole 
muscles  of  the  limb  should  be  inclosed  in  some  stronger  mem- 
brane than  the  common  skin,  both  to  give  form  to  the  limb  and 
strength  to  its  muscles,  and  to  keep  the  individual  muscles  in 
their  proper  places,  which  otherwise  might  be  luxated  and  dis- 
placed. And  so  the  trunk  of  the  body,  the  arm,  the  thigh, 
the  leg,  are  bound  each  with  a strong,  smooth,  and  glistening- 
sheath,  formed  out  of  the  cellular  substance,  condensed  and 
thickened  by  continual  pressure.  And  this  also  is  thicker  and 
stronger  according  to  the  need  that  there  may  be  for  such  a 
help  ; for  it  is  weaker  over  the  flat  muscles  of  the  back  or  of 
the  abdomen,  stronger  on  the  arm,  stronger  still  over  the 
strong  muscles  of  the  thigh.  It  is  hardly  to  be  distinguished 
in  the  child  ; grows  thicker  and  stronger  as  we  advance  in 
years  and  in  strength,  and  in  the  arms  of  workmen  it  grows 
particularly  thick  and  strong,  increasing  in  the  back,  shoulder, 
or  limbs,  according  to  the  particular  kind  of  labour.  These 
are  the  membranes  which,  by  inclosing  the  muscles  like 
sheaths,  are  called  the  vagina,  or  fascia  of  the  arm,  the 
leg,  the  thigh,  &c. 

4.  Tendons  or  ropes  were  needed,  for  the  muscles  could 
not  be  implanted  thick  and  fleshy  into  each  bone  without  a de- 
formity of  the  limbs,  and  especially  of  the  joints  ; which 
would  have  been  not  unshapely  only,  but  which  must  have 
abridged  them  of  their  motions  and  uses.  Where  a muscle  is 
not  implanted  directly  into  a bone,  tendons  are  seldom  re- 
quired ; and  so  there  are  no  tendons  in  the  heart,  the  tongue, 
the  oesophagus,  the  stomach,  intestines,  or  bladder.  But 
where  tendons  pass  over  bones,  or  traverse  the  joints,  their 
force  is  concentrated  into  narrower  bounds  ; and  long  tendons 
are  fixed  to  the  ends  of  the  muscles  to  pull  the  bones  : these 
tendons  were  once  believed  to  be  but  the  collected  fibres  of 
muscles,  gathered  into  a more  condensed  form  ; by  which 
condensation  their  properties  of  feeling  and  motion  were  lost, 
while  they  became  hard,  white,  and  glistening ; and  it  was 
believed  that  parts  which  were  fleshy  in  the  child  became  ten- 
dinous in  the  adult.  But  we  know  by  the  microscope  that  the 
tendon  is  not  truly  continued  from  the  flesh  ; that  the  fibres  of 
the  tendon  and  of  the  flesh  are  not  in  the  same  line,  the  fibres 
of  all  penniform  muscles  running  into  their  tendon,  in  a direc- 
tion more  or  less  oblique  ; and  good  anatomists  have  been  able 
to  separate  the  tendon  from  the  flesh,  without  any  violence, 
and  with  the  bluntest  knives.  Muscles  are  irritable  and  have 
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nerves  ; tendons  are  quite  dead,  have  no  visible  nerves,  have 
neither  feeling  nor  motion,  nor  any  endowment  by  which  we 
should  believe  them  to  be  allied  to  the  living  parts  of  the 
system  ; and  many  tendons,  as  the  expansion  of  the  palmaris, 
may  be  unravelled  into  mere  cellular  substance. 

5.  The  periosteum  is  merely  a condensation  of  the  coni' 
mon  cellular  substance,  formed  in  successive  layers  : and  the 
tendons  are  of  the  substance  of  the  periosteum  ; they  mix 
with  the  periosteum,  and  are  implanted  into  it.  In  dissecting 
a child,  we  tear  up  the  periosteum  along  with  tendons,  and 
without  hurting  the  bones  ; but  in  process  of  time,  the  peri- 
osteum, and  consequently  the  tendons,  are  inseparably  fixed  to 
the  bones.  The  periosteum,  tendons,  fascice,  and  bursne 
mucoste,  are  all  of  one  substance,  and  of  one  common  nature  ; 
they  are  various  modifications  of  that  dead  matter  which, 
having  but  little  vascularity,  and  no  feeling,  and  hardly  am 
disposition  to  disease,  is  the  fittest  for  its  office,  and  bears  tin 
roughest  usage  in  our  experiments,  and  the  most  violent 
shocks  in  the  motions  of  the  bodv,  without  any  signs  o! 
leeling,  and  without  falling  into  disease. 

6.  These  tendons  must  be  bound  firmly  down  ; for  if  they 
were  to  rise  from  the  bones  during  the  actions  of  the  muscles 
to  which  they  belong,  the  effect  of  contraction  would  be  lost, 
and  they  would  disorder  the  joint,  starting  out  in  a straight 
Ijne  from  bone  to  bone  like  a bow-string  over  the  arch  of  a 
bow.  The  same  inanimate  substance  still  performs  this  office 
also  ; for  the  tendons  of  one  muscle  often  split  to  form  a sheath 
or  ring  for  the  next ; or  their  tendons  after  taking  hold  of  the 
bone,  spread  their  expansion  out  over  all  the  bone,  so  as  to 
form  an  entire  sheath  for  the  finger  and  toe  ; or  there  is  a wide 
groove  in  the  bone  which  receives  the  tendons,  and  it  is  lined 
with  a cartilage  and  with  a lubricated  membrane  ; the  mem- 
brane comes  off  from  the  lips  of  the  groove,  or  from  corners  or 
edges  of  the  bone,  passes  over  the  tendons  so  as  to  form  a 
bridge,  or  often  it  forms  a longer  sheath,  as  in  the  fingers,  or 
where  the  peronad  muscles  pass  behind  the  ankle  ; and  thus 
the  vagina  or  sheaths  of  the  tendons  are  connected  with 
the  tendons,  periosteum,  and  other  modification  of  the  com- 
mon cellular  membrane. 

7.  The  periosteum,  which  has  run  along  one  bone,  leaves 
it  at  the  head,  and  forming  a bag  for  the  joint,  goes  onwards 
to  the  next  bone.  Thus  the  periosteum  of  all  the  bones  is  one 
continued  membrane,  passing  from  point  to  point : each  bone 
is  tied  to  the  next  by  its  own  periosteum  ; and  this  membrane 
betwixt  the  end  of  one  bone  and  the  beginning  of  the  next,  is 
so  thickened  into  a strong  and  hard  bag,  as  to  form  the  capsule 
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of  the  joint ; and  the  periosteum  is  assisted  in  performing  this 
office  by  the  tendons,  fasciae,  bursae,  and  all  that  confusion  of 
cellular  substance  which  surrounds  the  joint.  The  capsule 
of  the  joint  is  then  a firm  and  thick  bag,  which,  like  a liga- 
ment, binds  the  bones  together,  keeps  their  heads  and  pro- 
cesses in  their  right  places,  contains  that  glairy  liquor  with 
which  the  heads  of  moving  bones  are  bedewed,  and  prevents 
the  adjacent  parts  from  falling  inwards,  or  being  catched  be- 
twixt the  bones  in  the  bendings  of  the  joints.  The  capsule  of 
every  joint  proceeds  from  the  periosteum,  and  is  strengthened 
by  the  tendons  ; it  is  formed  like  these  parts,  out  of  the  cellu- 
lar membrane  ; and  when  a bone  is  broken,  or  its  periosteum 
destroyed  by  any  accident  or  disease,  when  a tendon  snaps 
across,  when  a joint  is  luxated,  and  the  capsule  torn,  the  in- 
jury is  soon  repaired  by  a thickening  of  the  cellular  substance 
round  the  breach  ; and  ivherever  a bone,  being  luxated,  is  left 
unreduced,  a new  socket,  new  periosteum,  new  ligaments,  and 
new  bursae,  are  formed  out  of  the  common  cellular  substance; 
and  though  the  tendons  may  have  been  torn  away  from  the 
head  of  the  bone,  they  are  fixed  again,  taking  a new  hold  upon 
the  bone. 

8.  There  are  other  ligaments  of  a joint  which  prevent  its 
luxation,  guarding  it  at  its  sides,  or  round  all  its  circle,  accord- 
ing to  its  degree  of  motion  ; and  those  ligaments  are  of  the 
same  nature  with  the  first  or  bursal  ligaments  ; arise,  like 
them,  from  the  periosteum  chiefly  ; or  indeed  are  truly  but  a 
thickening  of  the  bursal  ligament  at  certain  points. 

The  universal  connection  of  these  parts  is  now  sufficiently 
explained,  since  we  have  followed  the  several  forms  of  cellular 
substance:  1st,  Clothing  the  bones  with  a thick  membrane, 
which,  though  insensible,  and  almost  inanimate  in  its  own  na- 
ture, conveys  blood-vessels,  the  means  of  life,  to  the  bones, 
and  is  named  periosteum  : 2dly,  The  same  periosteum,  thick- 
ened and  strengthened  by  the  adhesion  of  surrounding  parts, 
so  as  to  form  the  capsules  for  the  joints:  3dly,  The  tendon, 
also  continued  from  the  periosteum,  and  not  growing  from  the 
muscle,  but  merely  joined  to  it : 4thly,  We  see  that  smaller 
£endon,  expanded  into  a thinner  tendinous  sheet,  as  in  the 
brawn  of  the  leg  where  the  ham-strings  (whose  expansion 
strengthens  the  knee-joint)  go  down  over  the  muscles  of  the 
leg:  5thly,  We  see  the  perpendicular  partitions  of  this  fascia 
going  down  among  the  muscles,  and  dividing  them  from  each 
other  ; and  the  cellular  substance,  which  lies  under  the  fascia, 
and  immediately  surrounds  the  muscle,  cannot  be  distinguished 
Irom  the  inner  surface  of  the  fascia  itself : 6thly,  And  as  for 
the  bursa5,  we  see  that  they  are  formed  wherever  a tendon  rubs 
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over  a bone.  The  upper  surface  of  the  bursa  is  formed  by  the 
tendon  which-  rubs  over  the  bone  ; the  lower  surface  of  the 
same  bursa  is  formed  by  the  periosteum  of  the  bone  which  it 
defends  ; the  sides  are  formed  by  the  common  cellular  sub- 
stance. Its  cavity  appears  to  be  merely  an  enlarged  cell ; and 
the  bursae  mucosae  and  capsular  ligaments  are  plainly  of  one 
and  the  same  nature  ; their  liquors  are  the  same  ; they  often 
open  into  one  another  naturally,  or  if  not  naturallv,  at  least  it  is 
no  disease,  since  no  bad  effects  ensue. 

I must  now  explain  more  fully  the  constitution  and  nature  of 
all  the  less  feeling  parts  : for  what  I have  said  might  be 
thought  to  imply  absolute  insensibility  and  total  exemption 
from  disease  or  pain  ; whereas  the  sensibility  of  tendons,  liga- 
ments, bursae,  and  joints,  stands  on  the  same  footing  with  the 
feeling  of  bones  : they  are  insensible  in  health  ; not  easily  in- 
jured ; entering  slowly  into  disease  ; but  their  diseases  are 
equally  dreadful  from  their  duration  and  from  their  pain  : for 
by  inflammation  their  organization  is  deranged,  their  healthy 
consistence  destroyed,  and  their  sensibility  excited  in  a dread- 
ful degree. 

The  tendons  of  animals  have  been  cut  or  pierced  withem- 
bowelling  needles  ; they  have  been  pinched  with  nippers,  and 
torn  and  cauterised  ; they  have  been  burnt  with  a lighted  stick, 
while  the  creatures  neither  struggled  nor  shrunk  from  the  irri- 
tation, nor  ever  gave  the  smallest  sign  of  pain.  Oil  of  vitriol 
has  been  poured  upon  each  of  the  parts  belonging  to  a joint, 
and  a piece  of  caustic  has  been  dropped  into  its  cavity,  but  still 
no  pain  ensued  ; nay,  some  have  been  so  bold,  may  I not  say  so 
vicious,  as  to  repeat  these  experiments  upon  the  human  body, 
pinching,  pricking,  and  burning  the  tendons  of  the  leg,  and 
piercing  them  with  knives,  in  a poor  man,  whose  condition  did 
not  exempt  him  from  this  hard  treatment ; who  was  ignorant 
of  this  injustice  that  was  done  to  him,  while  his  cure  was  pro- 
tracted, and  he  was  made  a spectacle  for  a whole  city.  With- 
out such  cruel  and  inhuman  practices,  we  do  not  want  oppor- 
tunities of  knowing,  that,  in  the  human  body  also,  the  tendons 
and  bursae  have  no  acute  feeling.  When  we  cut  open  a fascia 
or  tendinous  membrane,  there  is  little  pain  : when  (as  in  ampu- 
tation) we  cut  the  ragged  tendons  even  and  neat,  there  is  no 
pain  : when  we  snip  with  our  scissars  the  ragged  tendons  of  a 
bruised  finger  to  cut  it  off,  the  patient  does  not  feel  : when  we 
see  tendons  of  suppurating  fingers  lying  flat  in  their  sheaths,  we 
draw  them  out  with  our  forceps,  or  touch  them  with  probes, 
without  exciting  pain  : in  the  old  practice  of  sewing  tendons 
there  was  some  danger,  but  no  immediate  pain  : when  we  cut 
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down  into  the  cavity  of  a joint,  still  the  pain  is  but  slight.  In  a 
luxation  there  is  comparatively  little  pain.  There  is  no  pain 
when  the  ligament  of  the  patella  is  broken  away  from  the  tibia, 
nor  when  the  great  Achillis  tendon  is  torn.  There  is  but  little 
pain  in  the  moments  of  those  accidents  which  appear  slight  in 
the  time,  but  which  turn  out  to  be  the  most  dreadful  sprains. 
Yet  after  rupture  of  the  patella,  the  knee  inflames  and  swells  : 
after  rupture  of  the  Achillis  tendon,  there  isswelling  and  inflam- 
mation, with  such  adhesion  of  the  parts  as  makes  the  patient 
lame  : after  the  slightest  sprain  such  inflammation  sometimes 
comes  on  as  destroys  the  joint.  There  is  but  little  pain  when 
we  first  make  an  opening  into  any  joint ; yet  it  often  brings  on 
such  pain  and  fever  that  the  patient  dies.  In  short,  every 
thing  conspires  to  prove,  that  though  in  wounds  of  the  less  feel- 
ing parts,  there  is  indeed  future  danger,  there  is  no  immediate 
pain.  Still  there  are  many  accidents  which  prove  to  us,  that 
even  in  health  the  joints  are  not  entirely  exempted  from  pain  : 
a smart  stroke  on  the  knuckles,  or  a blow  on  the  elbow,  or  a fall 
upon  the  knee,  are  not  perhaps  the  purest  instances  of  feeling 
in  joints  ; for  such  blow  may  have  hurt  some  external  nerve  : 
but  when  a small  moveable  cartilage  forms  within  the  joint  of 
the  knee,  though  it  be  small  and  very  smooth,  and  lodged  fair- 
ly within  the  cavity  of  the  joint,  it  often  gets  betwixt  the  bones, 
causing  instant  lameness  ; the  moment  it  causes  this  lameness 
it  brings  dreadful  pains  : the  pain,  the  lameness,  and  all  the 
feeling  of  inconveniency,  subside  the  instant  that  this  cartilage 
is  moved  away  from  betwixt  the  bones ; and  the  joint  continues 
easy  till  this  moving  cartilage  chances  again  to  fall  in  betwixt 
the  heads  of  the  bones.  Even  the  pain  from  a blow  upon  the 
knee,  for  example,  is  plainly  within  the  joint,  and  is  caused  by 
the  force  with  which  the  patella  is  struck  down  against  the  ends 
of  the  bones.  What  indeed  is  a sprain,  but  a general  violence 
and  twisting  of  all  the  parts  which  compose  the  joint  ? These 
parts  are  of  one  common  nature,  and  maybe  arranged  and  enu- 
merated thus  : a joint  is  composed  of  the  heads  of  the  bones, 
swelling  out  into  a broader  articulating  surface,  and  of  a thin 
plate  of  cartilage,  which  covers  and  defends  the  head  of  each 
bone  ; sometimes  of  small  and  moveable  cartilages  which  roll 
upon  the  bones,  and  follow  all  the  motions  of  the  joint,  and,  like 
friction- wheels  in  machines  of  human  invention,  abate  the  bad 
effects  of  motion.  There  are  mucous  glands,  or  rather  mucous 
bags,  which  convey  a lubricating  fluid  : and  there  is  a bursal 
ligament,  which  forms  the  purse  of  the  joint,  binds  the  bones 
together,  contains  the  synovia,  and  prevents  the  surrounding- 
parts  from  being  catched  in  the.  joint  : there  are  lesser  liga- 
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merits  on  the  outside  of  this,  going  along  the  sides  of  the  joint* 
and  passing  from  point  to  point : there  are  great  tendons  mo- 
ving over  the  joint  and  bursse,  or  mucous  bags,  which  accom- 
pany these  tendons,  and  prevent  the  violence  which  their  con- 
tinual rubbing  might  do  to  the  bones.  All  these  parts  are  of 
one  constitution  and  nature  ; we  cannot  say  that  they  are  in- 
sensible, for  their  feeling  is  only  deferred  ; it  is  slow,  but  not 
the  less  severe.  The  eye  feels  the  instant  that  a mote  falls  up- 
on it  ; but  the  skin  does  not  feel  a blister  till  it  has  been  some 
hours  applied  ; the  ligaments  and  joints  feel  still  less  in  the  in- 
stant that  any  injury  is  done  : but  as  the  inflammation  of  the 
blister  excites  the  feeling,  and  destroys  the  fabric  of  the  skin, 
producing  pain  and  derangement  of  its  parts,  the  inflammation 
of  joints,  and  of  all  the  parts  belonging  to  them,  breaks  up  the 
organization  of  the  part,  evolves  the  feeling,  and  then  in  them 
also  comes  disease  and  violent  pain.  They  are  slow  in  entering 
into  action  ; but,  once  excited,  they  continue  to  act  with  a per- 
severance quite  unknown  in  any  other  part  of  the  system. — 
Their  mode  of  action,  whatever  it  may  be  at  the  time,  is  not 
easily  changed  : if  at  rest,  they  are  not  easily  moved  to  action, 
and  their  excessive  action  once  begun  is  not  easily  allayed. — 
The  diseases  are  infinite  to  which  these  parts  are  subject.  They 
are  subject  to  dropsical  effusions  ; they  are  subject  to  gelatin- 
ous concretions  ; they  are  subject  to  slight  inflammation,  to 
suppuration,  to  erosions  of  their  cartilages,  and  to  exfoliation  of 
their  bones  : corresponding  with  the  dropsies,  suppurations, 
and  mortifications  of  the  softer  and  more  feeling  parts.  Rheu- 
matism is  an  inflammation  round  the  joints,  with  a slighter 
effusion,  which  is  soon  absorbed  : chronic  rheumatism  is  a te- 
dious and  slow  inflammation,  with  gelatinous  effusions  round 
the  tendons,  and  permanent  swelling  and  lameness  of  the  joints. 
Gout  in  a joint  is  a high  inflammation,  with  a secretion  of  ear- 
thy matter  into  its  cavity.  The  inflammation  of  tendons  is 
sprain  : effusions  of  gelatinous  matter  round  them  is  ganglion  : 
suppurations  in  the  tendinous  sheaths  is  whitloe  : the  inflam- 
mation of  bursse  is  false  white  swelling,  not  easily  distinguish- 
ed from  the  true : the  disease  of  the  joint  itself  is  either  a drop- 
sy, where  the  joint,  though  emptied  by  the  lancet,  is  filled  up 
again  in  a few  hours,  showing  how  continual,  and  how  profuse, 
both  the  exhalation  and  absorption  of  joints  naturally  is  ; or  it 
is  white  swelling,  which,  next  to  consumption,  is  the  most 
dreadful  of  all  scrophulous  diseases,  which  begins  by  inflam- 
mation in  the  joint  itself,  is  marked  by  stiffness,  weakness,  loss 
of  motion,  and  pain  ; which  goes  on  through  all  the  stages  of 
high  inflammation,  dreadful  pain,  destruction  of  cartilages,  en- 
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largement  of  bones,  fetid  suppurations,  and  spontaneous  open- 
ings of  the  joints ; which  sometimes  stops  by  an  effusion  of 
callus  and  concretion  of  the  bones,  forming  a stiff  joint,  but 
which  oftener  ends  in  hectic  fever,  diarrhoea,  morning  sweats, 
and  extreme  weakness ; so  that  the  patient  dies,  exhausted  with 
fetrer  and  pain. 
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CHAP.  I. 

JOINTS  OF  THE  HEAD  AND  TRUNK. 


JOINTS  OF  THE  HEAD  AND  SPINE. 

Almost  every  thing  relating  to  the  heads  and  processes 
of  the  bones,  and  every  proposition  concerning  the  motions 
which  they  have  to  perform,  has  been  already  explained,  anti- 
cipating much  of  the  anatomy  of  the  joints  : and  the  principles 
of  motion  mentioned  in  describing  the  bones  shall  form  the 
chief  propositions  on  which  my  descriptions  of  joints  shall  be 
arranged,  seeking  that  method  chiefly  by  which  the  joints  may 
be  easily  and  rapidly  explained  ; for  it  is  a subject  on  which 
volumes  might  be  bestowed,  and  not  in  vain. 

We  may  compare  in  the  following  order,  the  chief  motions 
of  the  head  and  trunk.  The  head  is  so  placed  upon  the  oblique 
surfaces  of  the  atlas,  that  it  cannot  turn  in  circles  ; but  at  that 
joint  all  the  nodding  motions  are  performed.  The  atlas  rests 
so  upon  the  dentatus,  that  there  all  the  turning  motions  are  per- 
formed. The  neck  and  loins  have  their  vertebra  so  loosely 
framed,  with  such  perpendicular  processes  and  easy  joints,  that 
there  all  the  bending  motions  are  performed  ; while  the  back 
is  fixed,  or  almost  fixed,  by  its  connection  with  the  ribs,  and  by 
the  obliquity  and  length  of  its  spines  ; and  though  upon  the 
whole,  the  spine  turns  many  degrees,  yet  it  is  with  a limited 
and  elastic  motion  where  the  whole  turning  is  great,  but  the 
movement  of  each  individual  bone  is  small. 
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To  secure  these  motions,  we  find,  1.  The  occipital  condyles 
received  into  hollows  of  the  atlas,  where  the  oblique  position  of 
the  condyles  secures  the  joint,  the  occipital  condyles  looking- 
outwards,  the  articulating  surfaces  of  the  altas  looking  towards 
each  other,  the  occiput  set  down  betwixt  them,  so  as  to  be  se- 
cured towards  either  side,  and  the  obliquity  of  the  joints  being- 
such  withal  as  to  prevent  the  head  from  turning  round.  These 
joints  of  the  occiput  of  the  atlas  are,  like  the  greater  joints  of 
the  body,  secured  with  regular  capsules  or  bag-like  ligaments 
for  each  condyle,  each  rising  from  a rough  surface  on  the  verte- 
bra, and  being  fixed  into  a roughness  at  the  root  of  the  condyle. 
2.  We  find  a flat  membranous  ligament,  which  extends  from 
the  ring  of  the  atlas  to  the  ring  of  the  occipital  hole,  closing  the 
interstice  betwixt  the  occiput  and  the  atlas  : it  is  confounded 
at  the  sides  with  the  capsules  of  the  articulating  processes  ; is 
very  strong  before  ; and  at  the  middle  short  point  of  the  atlas 
it  seems  a distinct  ligament,  which  is  strong  only  at  this  point, 
and  very  lax  and  membranous  behind.*  3.  We  find  the  atlas 
tied  to  the  dentatus  by  a more  complete  order  of  ligaments. — 
These  are,  1st,  (as  betwixt  the  atlas  and  occiput,)  regular  cap- 
sules or  bags,  fixingthe  condyles  of  one  vertebra  to  the  condyles 
of  the  other.  2dly,  A cross  ligament,!  which,  crossing  the 
ring  of  the  first  vertebra,  makes  a bridge,  embraces  the  neck  of 
the  tooth-like  process,  and  ties  it  down  in  its  place.  3dly,  A 
smooth  and  cartilaginous  surface  all  round  the  root  of  the  tooth- 
like process,  where  this  tooth  of  the  dentatus  turns  in  the  ring 
of  the  atlas,  and  is  bound  by  the  ligament  ; and  this  rolling  of 
the  atlas  upon  the  axis  of  the  dentatus  is  so  fair  and  proper  a 
joint,  that  it  also  is  all  included  in  a capsular  ligament.  4thly, 
The  point  of  the  tooth-like  process  having  threaded  the  ring  of 
the  atlas,  almost  touches  the  occipital  hole  ; and  there  another 
ligament  ties  it  by  its  point  to  the  occipital  hole.! 

All  the  other  vertebras  have  another  kind  of  articulation  ; to 
which  the  occiput,  atlas,  and  dentatus,  are  the  only  exceptions  ; 
for  their  motions  are  particular,  and  quite  different  from  the 


* This  is  part  of  what  Winslow  called  ligamentum  infundibuliforme,  a 
funnel- like  l ig am ent,  joining  the  firft  vertebra  to  the  occiput. 

f Viz.  Ligame  ntum  transversale,  or  Ts  ansversum  ; and  what  are  call- 
ed the  appendices  of  the  transverse  ligament,  are  merely  its  edgesexten- 
ding upwards  and  downwards,  to  be  fixed  into  the  dentatus,  and  into  the  occipi- 
tal hole,  so  as  to  inclofe  the  tooth-like  process  of  the  dentatus  in  a capsule. 

f There  are  two  flat  ligaments  which  come  from  about  the  neck  or  root  of  the 
tooth- like  process,  and  which  go  obliquely  upwards,  to  be  fixed  into  the  groove  juft 
behind  the  lip  of  the  occipital  hole  ; hut  the  ligament  from  the  point  of  the  tooth- 
like process  is  not  what  it  has  been  fupposed,  a fair  round  ligament  of  some 
strength  ; there  is  nothing  more  than  a few  straggling  fibres  of  ligament  going 
from  the  point  to  the  occiput,  though  F.uftachins  has  drawn  it  round  and  ftrong 
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rest.  The  atlas  and  dentatus  bend,  turn,  and  roll,  by  con- 
nections resembling  the  common  joints  of  the  body;  but  the 
other  vertebra  are  united,  each  by  its  intervertebral  sub 
stance,  to  the  bones  above  and  below;  they  are  also  united 
by  their  articulating  processes  to  each  other  : each  articulating 
process  is  held  to  another  by  a distinct  capsule  : each  inter- 
vertebral substance  is  secured,  bound  down,  and  strengthened 
by  strong  ligaments  ; for  the  intervertebral  substance,  which 
of  itself  adheres  very  strongly  to  the  periosteum,  and  to  the 
rough  socket-like  surface  upon  the  body  of  each  vertebra, fis 
further  secured  by  a sort  of  cross  ligaments,  which  go  from  the 
rim  or  edge  of  one  vertebra  to  the  edge  of  the  next,  over  the 
intervertebral  substance  ; and  so,  by  adhering  to  the  inter- 
vertebral substance,  they  strengthen  it.  These  ligaments 
cross  each  other  over  the  interstice  betwixt  each  vertebra,  and 
are  very  strong.  They  are  very  regular,  beautiful,  and  shin- 
ing, and  are  named  intervertebral  ligaments. 

The  spine  is  further  secured  bv  a general  ligamentous  or 
tendinous  expansion,  tvhich  goes  over  the  fore  parts  of  all  the 
vertebra  from  top  to  bottom  of  the  spine.  It  begins  at  the 
fore  part  of  the  atlas  ; it  almost  passes  the  body  of  the  dentatus, 
or  is  but  very  slightly  attached  to  it.  It  is  at  first  pointed, 
small,  and  round  ; it  begins  to  expand  upon  the  third  vertebra 
of  the  neck,  so  as  to  cover  almost  all  its  body.  It  goes  down 
along  the  bones,  chiefly  on  their  fore  parts,  and  is  but  little  ob- 
served on  their  sides.  It  is  weaker  in  the  neck,  where  there  is 
much  motion  ; stronger  in  the  back,  where  there  is  none  ; 
weaker  again  in  the  loins,  where  the  vertebra  move  ; but  still 
on  the  bodies  of  all  the  vertebra  it  is  seen  white,  shining,  and 
tendinous.  We  can  distinguish  all  along  the  spine  interrupt- 
tions  and  fasciculi,  or  firmer  bundles,  going  from  piece  to 
piece  of  the  spine  ; which  fasciculi  are  indeed  very  seldom 
continued  without  interruption  farther  than  the  length  of  two 
or  three  vertebra  ; yet  the  whole  is  so  much  continued,  that  it 
is  considered  as  one  uninterrupted  sheath,  and  is  called  the 
EXTERNAL  or  ANTERIOR  VAGINA,  Or  LIGAMENT  of  the  SPINE*. 

But  still  the  canal  of  the  spine  were  left  open  and  undefend- 
ed, rough  and  dangerous  to  the  spinal  marrow,  if  internal 
ligaments  were  not  added  to  these.  The  rings  of  the  vertebra 
are  held  at  a considerable  distance  from  each  other,  by  the 
thickness  of  the  intervertebral  substance,  and  by  the  corres- 

* The  LIGAMENTDM  COMMUNE  ANTER1US,  FASCIA  LONGITUDI W A LIS  AN- 
TERIOR, fascia  ligamentosa,  &c.  It  is  from  this  ligament  in  the  loins  that 
the  crura  diaphragmatis  arise,  with  tendons  flat  and  gliftening  like  the  ligamen" 
itfelf,  and  hardly  to  be  distinguilhed  from  it. 
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ponding  length  of  the  oblique  processes  : but  this  space  is  fil- 
led up  by  a strong  flat  ligament,  which  goes  from  the  edge  of 
one  ring  to  the  edge  of  another  ; and  so  extending  from  the 
articulating  processes,  backwards  to  the  spinous  processes, 
they  fill  up  all  the  interstice,  complete  the  canal  of  the  spinal 
marrow,  and  bind  the  bones  together  with  great  strength* * * §'  : 
these  are  assisted  in  their  office  of  holding  the  vertebrae  to- 
gether, by  a continuation  of  the  same  ligament,  or  of  a liga- 
mentous membrane  connected  with  it,  which  runs  all  the  way 
onwards  to  the  ends  of  the  spinous  processes,  where  they  are 
strengthened  by  accidental  fasciculif  ; and  in  the  middle  verte- 
brae of  the  back,  but  not  of  those  of  the  loins  or  neck,  similar 
ligaments  are  found  also  betwixt  the  transverse  processes:):. 

Next,  there  is  another  internal  ligament,  which  is  not  inter- 
rupted from  bone  to  bone,  but  runs  along  all  the  length  of  the 
spine,  within  the  medullary  canal,  and  it  corresponds  so  with 
the  external  vagina,  or  anterior  ligament  of  the  spine,  that  it 
is  called  the  posterior  or  internal  ligament^  It  begins  at 
the  occiput,  lies  flat  upon  the  back  part  of  the  bodies  of  the 
vertebrae  ; at  the  interstice  of  every  vertebra  it  spreads  ou' 
broad  upon  the  intervertebral  substance,  doing  the  same  office 
within,  that  the  intervertebral  ligaments  do  without.  It  is 
broader  above  ; it  grows  gradually  narrower  towards  the  loins. 
Although  it  is  called  a vagina  or  sheath,  it  does  by  no  means 
surround  nor  inclose  the  spinal  marrow,  but  is  entirely  con- 
fined to  the  covering  of  the  bodies  of  the  vertebrae,  never  go- 
ing beyond  the  setting  off  the  articulating  surfaces,  or  the 
place  where  the  nerves  go  out.  It  adheres  firmly  to  the  bones, 
and  does  not  belong  at  all  to  the  spinal  marrow.  It  should 
rather  be  called  a ligament  for  the  bones  than  a sheath  for  the 
medulla.  The  anterior  ligament  prevents  straining  of  the 
spine  backwards  : this  one  prevents  the  bending  of  the  spine 
too  much  forwards  ; and  they  inclose  betwixt  them  the  bodies 
of  the  vertebrae  and  their  intervertebral  substances. 

There  is  yet  a third  internal  ligament,  which  belongs  entirelv 
to  the  neck  ; it  is  called  apparatus  ligamentosis  collt  : 

* They  are  named  the  ligamenta  subflava  crdrum  processuum  spino- 
sorum. 

f These  are  named  the  membrjk  i n ter  spina  les,  and  ligamenta  a pices 
spinarum  comitantes.  The  ligaments  which  tie  the  points  of  the  spines,  run- 
ning from  point  to  point,  make  a long  ligament,  which  ftretches  down  all  the  spine. 

t Called  ligamenta  processuum  tr a n sve rso r u m,  and  found  only  from 
the  fifth  to  the  tenth  vertebra  of  the  back. 

§ Fascia  ligamentosa  postica,  fascia  longitudimalis  postica,  liga- 
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it  begins  from  the  edge  of  the  occipital  bone,  descends  in  the 
canal  of  the  vertebrae,  is  thin  and  flat,  and  adheres  firmly  to 
the  body  of  each  vertebra,  covering  the  tooth-like  process. 
The  irregular  fasciculi,  or  bundles  of  this  ligament,  stretch 
from  bone  to  bone ; and  the  whole  of  the  apparatus  ligamento- 
sus  extends  from  the  edge  of  the  occipital  hole  to  the  fourth 
vertebra  of  the  neck,  where  it  ends.  Its  chief  use  is  also  as  a 
ligament,  merely  fixing  the  head  to  the  neck.  The  dura  mater 
is  within  these,  immediately  inclosing  the  spinal  marrow. 
The  ligaments  which  I have  just  named  may  be  well  enough 
allowed  to  be  “ at  once  ligaments  for  the  bones,  and  a sheath 
for  the  medulla.”  But  there  is  no  such  sheath  as  that  called 
ligamentum  infundibuliforme  by  Winslow  ; for  either  they  are 
peculiar  and  distinct  ligaments  for  the  bones,  such  as  I have 
described,  or  they  belong  exclusively  to  the  medulla,  as  the 
dura  mater,  which  is  indeed  strengthened  at  certain  points  into 
the  thickness  of  a ligament ; but  the  only  close  connection  of 
the  spinal  marrow  with  the  ligaments  of  the  spine  is  just  at  the 
hole  of  the  occipital  bone,  and  for  a little  way  down  ; through 
all  the  rest  of  the  spine,  the  connection  is  by  the  loosest  cellular 
substance. 


OF  THE  LOWER  JAW. 

The  lower  jaw  is,  by  its  natural  form,  almost  a strict 
hinge,  and  the  lateral  motion  in  grinding  is  but  very  slight. 
The  joint  is  formed  by  a deep  hollow  or  socket  in  the  temporal 
bone  ; by  a ridge,  which  stands  just  before  the  proper  socket, 
at  the  root  of  the  zygomatic  process  ; and  by  a long  small 
head  or  condyle,  which  is  placed  across  the  long  branch  or 
condyloid  process  of  the  jaw.  These  form  the  joint ; and 
the  condyle,  the  hollow  of  the  temporal  bone,  and  the  root  of 
the  zygomatic  process,  arc  all  covered  with  articulating  carti- 
lage. The  joint  is  completed  by  a capsule  of  the  common 
form,  which  arises  from  the  neck  of  the  condyle,  and  which  is 
so  fixed  into  the  temporal  bone  as  to  include  both  the  proper 
socket  and  the  root  of  the  zygomatic  process.  Thence  it  is 
manifest,  that  in  the  motions  of  the  jaw,  this  transverse  ridge 
is  required  as  a part  of  its  articulating  surface  ; that  the  com- 
mon and  lesser  motions  are  performed  by  the  condyle  moving 
in  the  deepest  part  of  its  socket  ; that  the  larger  and  wider 
openings  of  the  mouth  are  performed  by  such  depression  of  the 
jaw  as  makes  its  condyle  mount  upon  the  root  ol  the  zygomatic 
process  ; while  the  luxation  of  the  jaw  is  a starting  forwards 
of  the  condvle,  till  it  is  lodged  quite  before  and  under  the 
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zygomatic  process,  and  the  condyle  standing  upon  the  highest 
ridge,  is  the  dangerous  position  in  which  luxation  is  most  easi- 
ly produced. 

To  render  these  motions  very  easy  and  free,  a moveable  car- 
tilage is  interposed.  We  find  such  cartilages  in  the  joints  of 
the  clavicle,  wrist,  knee,  and  jaw,  because  the  motions  are 
continual  and  rapid.  The  moveable  cartilage  is  thin  in  its 
centre,  and  thicker  towards  its  edges,  by  which  it  rather  deep- 
ens than  fills  up  the  hollow  of  the  joint.  It  corresponds  in 
shape  with  the  head  or  condyle  of  the  jaw,  and  with  the  hol- 
low of  the  temporal  bone.  It  moves  with  every  motion  of 
the  jaw,  facilitates  the  common  motions,  and  prevents  luxa- 
tion ; but  the  joint  is  still  more  strongly  secured  by  the 
strength  of  its  pterygoid  and  temporal  muscles,  which  are  in- 
serted close  round  the  joint,  than  bv  any  strength  of  its  capsule. 
It  is  the  muscles  which  prevent  luxation  ; and  it  is  their  action 
also  that  makes  luxation,  when  it  has  happened,  so  diffictdt  to 
reduce. 


RIBS. 

The  ribs  have  two  joints,  and  a hinge-like  motion,  rising 
and  falling  alternately  as  we  draw  in  or  let  out  the  breath. 
The  two  joints  of  the  ribs  are  thus  secured  : First,  the  proper 
head  of  the  ribs  being  hinged  upon  the  intervertebral  substance, 
and  touching  two  vertebrae,  it  is  tied  to  the  bodies  of  each  by  a 
regular  capsule  : the  bag  is  regular,  is  lubricated  within,  and 
is  as  perfect  as  any  joint  in  the  body  ; it  is  radiated  without,  so 
as  to  expand  pretty  broad  upon  the  sides  of  the  vertebrae,  and 
has  a sort  of  division  as  if  into  two  fasciculi ; the  one  belonging 
to  the  vertebra  above,  the  other  to  the  vertebra  below  : they 
gradually  vanish,  and  mix  with  the  periosteum  upon  the  bo- 
dies of  the  vertebrae;  these  are  named  ligamentum  capi- 
telli  costarum,  as  belonging  to  the  little  heads  of  the  ribs. 

The  back  of  the  rib  touches  the  fore  part  of  the  transverse 
process,  and  is  articulated  there  ; consequently  there  is  a small 
capsular  ligament  belonging  to  this  joint  also  : but  this  joint  is 
further  secured  by  two  small  ligaments,  which  come  from  the 
transverse  process  of  the  vertebra,  and  take  hold  on  the  neck  of 
the  rib : one  short  ligament  coming  from  the  point  of  the  trans- 
verse process,  is  behind  the  rib,  and  is  thence  named  liga- 
mentum trans vers a rium  externum  : another,  rather  lon- 
ger, comes  from  the  inner  face  of  the  transverse  process,  goes  a 
little  round  the  neck  of  the  rib,  is  implanted  into  the  lower  edge 
of  the  rib,  and  is  named  ligamentum  transversarium 
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internum  : another  small  ligament  exactly  opposite  to  this, 
goi.ig  into  the  neck  of  the  rib  upon  its  back  part,  is  also  very 
regular  ; and  other  subsidiary  ligaments  from  different  points 
assist  these  or  supply  their  place. 

The  ribs  are  fixed  into  the  sternum  by  their  cartilages  ; each 
of  which  has  a round  head,  a distinct  socket,  a regular  capsule, 
and  ligaments  which  expand  upon  the  surface  of  the  sternum, 
much  in  the  same  way  that  the  ligamenta  capitelli  expand  up- 
on the  bodies  of  the  vertebrae  : a tendinous  membrane  also 
binds  the  cartilages  of  the  ribs  one  to  another,  crosses  over  the 
interstice,  and  so  covers  the  intercostal  muscles  with  a sort  of 
fascia  ; and  the  whole  surface  of  the  sternum  and  that  of  the 
cartilages  is  covered  with  this  tendinous  expansion,  which  be- 
longs confusedly  to  the  origins  of  the  pectoral  muscles,  to  the 
ligaments  of  the  ribs  and  sternum,  and  to  the  periosteum  of 
that  bone. 


CHAP.  II. 

JOINTS  OF  THE  SHOULDER,  ARM,  AND  HAND. 


CLAVICLE. 

The  joining  of  the  clavicle  with  the  sternum  is  the  hinge  up- 
on which  the  whole  arm  moves,  and  is  the  only  point  by  which 
the  arm  is  connected  with  the  trunk  : the  round  button-like 
head  of  the  clavicle  rolls  upon  the  articulating  surface  of  the 
upper  bone  of  the  sternum  : it  is  in  such  continual  motion  that 
some  particular  provision  is  required  ; and  accordingly  it  has, 
like  the  condyle  of  the  jaw,  a small  moving  cartilage,  which 
rolls  betwixt  this  head  and  the  sternum.  The  cartilage  is  thin, 
and  of  a mucous  nature  ; it  is  moveable  in  some  degree,  yet  it 
is  fixed  by  one  edge  to  the  head  of  the  clavicle.  This  joint  is 
inclosed  in  a strong  capsule  ; consisting  first  of  a bag,  and  then 
of  an  outer  order  of  fibres,  which  go  out  in  a radiated  form,  up- 
on the  surface  of  the  sternum,  like  the  ligaments  of  the  ribs  ; 
add  they  cross  and  cover  the  sternum,  so  that  the  ligaments  of 
thp-.ppposite  sides  meet  ; and  this  meeting  forms  a cord  across 
the  upper  part  of  the  sternum,  which  is  named  interclavicu- 
lar  ligament.  Thus  is  the  clavicle  fixed  to  the  sternum, 
and  another  broad  ligament  also  ties  it  to  the  first  rib. 
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The  joining  of  the  clavicle  with  the  scapula  is  by  the  edge 
of  the  flat  clavicle  touching  the  edge  of  the  acromion  processes 
with  a narrow  but  flat  articulating  surface.  Both  surfaces,  viz. 
of  the  acromion  and  of  the  clavicle,  are  covered  with  a thin  ar- 
ticulating cartilage  : in  some  subjects  a moveable  cartilage  is 
also  found  here.  It  is  a regular  joint,  and  is  very  seldom  obli- 
terated ; yet  its  motion,  though  continual,  is  not  very  free;  it 
is  rather  a shuffling  and  bending  of  the  scapula  upon  this  bone, 
favouring  the  play  of  the  other  joints.  It  is  secured  first  by  a 
capsular  ligament,  which  is  in  itself  delicate  and  thin,  but  which 
is  strengthened  by  many  ligamentous  bands,  which  pass  (over 
the  capsule)  betwixt  the  clavicle  and  the  acromion  process  : the 
clavicle,  as  it  passes  over  the  point  of  the  coracoid  process,  is 
tied  down  to  it  by  a ligament  of  considerable  strength,  which 
comes  from  the  point  of  the  coracoid  process,  is  implanted  into 
the  lower  or  inner  edge  of  the  clavicle,  and  is  named  liga- 
mkntum  commune  trapezoid  es  ; trapezoid,  on  account  of  its 
square  form,  and  commune,  because  it  goes  from  the  scapula 
to  the  clavicle  ; while,  other  ligaments,  going  from  one  process 
of  the  scapula  to  another,  are  named  proper  or  peculiar  liga- 
ments of  the  scapula.  There  is  a small  slip  of  ligament  which 
joins  this,  coming  from  the  tendon  of  the  subclavian  muscle. 


SHOULDER-JOINT. 

The  shoulder  is  one  of  the  most  beautiful  joints,  loose  and 
moveable,  very  free  in  its  motions,  but  very  liable  to  be  dis- 
placed. To  form  this  joint,  the  humerus  has  a large  round  and 
flattened  head  ; the  cavity  of  the  scapula,*  which  receives  this 
head,  is  oval  or  triangular,  small  and  very  shallow  : it  is  eked 
out  with  a thick  cartilaginous  border,  which  increases  the  hol- 
low of  the  socket ; but  still  it  is  so  shallow  that  the  humerus 
cannot  be  so  much  said  to  be  lodged  in  the  glenoid  cavity,  as 
to  be  laid  upon  it.  Its  capsule  or  bag  is  very  loose  and  wide, 
coming  from  the  edges  of  the  glenoid  cavity,  and  implanted 
round  the  neck  of  the  bone.  The  joint  is  richly  bedewed  with 
mucus  ; or  rather  with  a mixed  secretion,  which  is  partly  se- 
creted by  a fimbriated  organ,  consisting  of  lacunae  or  bags,  the 
common  organ  for  this  secretion  through  all  the  joints,  and  by 
a thinner  exudation  from  those  extreme  arteries,  which  ter- 
minate, with  open  mouths,  upon  the  internal  surface  of  the 
bag. 

* It  is  called  glenoid  cavity  from  the  Greek  name  of  a joint,  and  the  name  is  not 
absolutely  appropriated  to  the  scapula, 
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By  the  shallowness  of  its  socket,  and  the  largeness  of  its 
head  ; by  the  looseness  of  its  capsule  ; by  all  the  forms  and 
circumstances  of  its  structure  ; — the  shoulder  is  exceedingly 
loose,  and  very  liable  to  be  displaced:  it  has  this  loose  structure 
and  superficial  socket,  that  its  motions  may  be  free ; but  sel- 
dom is  there  any  great  advantage  gained  in  the  human  body 
without  a counterbalance  of  weakness  and  danger  ; and  even 
where  in  the  limbs  we  observe  that  a joint  is  weak  and  liable  to 
luxation  in  proportion  as  its  motions  are  free  and  large.  Yet 
the  shoulcler-joint  is  not  without  some  kind  of  defence;  its 
socket  is  shallow,  but  it  is  guarded  by  the  largest  projecting 
process  in  all  the  body  ; by  the  acromion  projecting  and 
strengthening  it  above  ; and  by  the  coracoid  process  within  ; 
its  ligament  is  lax,  easily  torn,  and  useful  rather  for  confining 
the  synovia,  and  keeping  the  head  of  the  shoulder-bone  oppo- 
site to  its  proper  cavity,  than  in  securing  the  joint  by  any 
strength  it  has  ; therefore  a ligament  extends  from  the  coracoid 
to  the  acromion  process,*  which  completes  the  defences  of  the 
joint  above,  anu  at  its  inner  side  ; and  there  comes  also  from 
the  point  of  the  acromion  process  an  additional  ligament  which 
adheres  to  the  capsule  : but  the  circumstance  from  which  the 
chief  strength  of  the  shoulder-joint  is  derived,  is  the  insertion 
of  the  four  muscles  which  come  from  the  shoulder-blade  close 
round  the  head  of  the  bone  ; so  that  they  adhere  to  the  capsular 
ligament,  pull  it  up  to  prevent  its  being  checked  in  the  motions 
of  the  joint  ; strengthen  it  by  their  thickness,  for  they  are 
spread  upon  it : and  the  contraction  of  the  muscles  holds  the 
humerus  in  its  place  ; their  total  relaxation  (as  in  certain  cases 
of  weakness)  suffers  the  humerus  to  drop  away  from  the  scapu- 
la, without  any  fall  or  accident,  forming  what  we  are  accustom- 
ed to  call  a luxation  of  the  humerus  from  an  internal  cause  ; 
and  the  shoulder  cannot  be  luxated  by  a fall  without  such  vio- 
lence as  tears  up  these  muscles  by  the  roots.  We  must  add  to 
this  anatomy  of  the  joint,  that  it  is  surrounded  by  numbers  of 
bursae  or  mucous  bags  : j one  under  the  tendons  of  the  subsca- 
pularis  ; one  under  the  short  head  of  the  biceps  muscles  ; one 
betwixt  the  coracoid  process  and  the  shoulder-bone  ; and  one 
under  the  acromion  process  of  the  scapula,  exceedingly  large  : 
and  these  are  so  fairly  parts  of  the  joint,  that  very  commonh 


* LlGAMENTUM  PROPRIUM  triangulare  scapula:. 

f Vide  Monro’s  Tables  of  the  Bursae  Mucosae,  where  all  these  parts  are  repre- 
sented ; the  knowledge  of  which  is  so  very  useful  for  the  surgeon.  1 have  opened 
this  great  bursa  under  the  acromion  process,  and  let  out  four  pounds  of  the  pecu- 
liar mucus  and  gelatinous  lumps  v.ith  which  the  diseased  bursae  are  commonh 
filled. 
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they  open  into  it  with  communications,  either  perfectly  natural 
or  at  least  net  hurtful,  either  originally  existing  or  formed  by 
continual  friction.  It  should  also  be  remembered,  that  the  long 
tendinous  head  of  the  biceps  muscle  comes  from  the  margin  ot 
the  socket,  directly  over  the  ball  of  the  os  humeri,  and  through 
the  capsule,  by  a particular  hole. 

ELBOW. 

The  elbow-joint  is  formed  by  three  bones  ; the  humerus, 
radius,  and  ulna  : the  ulna  bends  backwards  and  forwards  up- 
on the  shoulder-bone  ; the  radius  bends  upon  the  shoulder- 
bone  along  with  the  ulna ; it  always  must  accompany  the  ulna, 
but  it  also  has  a motion  of  its  own,  rolling  in  circles  ; its  round 
button-like  head  rolling  continually  with  its  edge  upon  a socket 
in  the  ulna,  and  with  its  fiat  face  upon  the  tubercle  of  the  hume- 
rus. The  whole  composes  one  joint,  and  is  inclosed  in  one 
capsule  : the  bones  accompany  each  other  in  their  luxations,  as 
well  as  in  their  natural  motions  : the  ulna  is  never  dislocated 
without  the  radius  being  also  displaced  ; a circumstance  which 
is  but  too  little  noticed,  and,  so  far  as  I remember,  hardly  con- 
sidered or  known.  The  general  capsule  arises  from  the  hu- 
merus, from  both  the  tubercles,  and  all  round  the  two  hollows 
which  receive  the  olecranon  and  coronoid  processes  of  the  ul- 
na ; it  is  implanted  again  into  the  tip  of  the  olecranon,  and  all 
round  that  sigmoid  cavity  which  receives  the  lower  end  of  the 
humerus,  and  all  round  the  edge  of  the  coronary  process.  It 
is  also  fixed  round  the  neck  of  the  radius  ; it  comprehends,  in 
one  bag,  the  humerus,  radius,  and  ulna  ; and  unites  them  into 
one  joint,  performing  two  motions,  viz.  flexion  and  extension 
by  the  ulna,  and  rolling  by  the  radius.  The  joint  is  lubricated 
by  mucus  and  by  fat,  which  is  found  chiefly  about  the  olecra- 
non ; and  that  the  bones  may  be  further  secured,  additional 
ligaments  are  spread  out  upon  them,  which  are  all  without  the 
common  capsule  of  the  joint  lying  upon  it,  and  strengthening  it 
at  the  necessary  points. 

1.  There  is  the  common  capsule  inclosing  the  whole.  2.  It 
is  the  form  of  every  hinge-joint  (and  this  is  one  of  the  purest) 
to  have  its  capsule  strengthened  at  the  sides  ; and  the  sides  of 
this,  the  elbow-joint,  are  strengthened  by  two  fasciculi  or  liga- 
mentous heads,  which,  coming  from  the  tubercles  of  the  hume- 
rus, spread  a little  upon  the  capsule,  and  adhere  to  it  like  part 
of  its  substance.  One,  from  the  outer  condyle,  spreads  upon 
the  neck  of  the  radius,  and  is  named  the  external  lateral 
ligament  : one  from  the  inner  condvle  of  the  humerus,  goes 
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upon  the  inside  of  the  capsule,  and  strengthens  it  there  . it  is 
implanted  near  the  root  ot  the  coronoid  process  of  the  ulna,  and 
is  named  the  internal  lateral  ligament.  3.  The  conti- 
nual rolling  motion  of  the  radius  requires  a peculiar  ligament ; 
and  this  peculiar  ligament  of  the  radius  is  named  lig  amentum 
coronarium,  because  it  encircles  the  neck  of  the  radius  ; 
annulare  or  orbiculare,  from  its  hoop  or  ring-like  form.  It 
is  a very  strong  and  narrow  stripe  or  band,  which  arises  from 
that  part  of  the  ulna  where  the  radius  rolls  upon  it,  and  sur- 
rounds the  radius,  making  at  least  two-thirds  of  a circle  ; and 
so  having  turned  over  the  neck  of  the  radius,  is  inserted  into 
the  opposite  side  of  the  ulna.  This  is  commonly  described  as 
a distinct  ligament  surrounding  the  neck  of  the  radius,  and 
having  the  common  capsule  implanted  into  its  upper  edge  ; but 
in  truth  it  is,  like  the  others,  a thicker  band  of  the  common  cap- 
sule, but  with  a distinction  much  more  particular  here,  by  the 
contrast  of  the  great  thickness  of  the  coronary  ligament,  and 
the  extreme  thinness  ot  the  capsule  at  the  lore  part  : for  the 
capsule  ot  every  hinge-joint  is  strong  only  at  its  sides  ; other 
bands  from  the  outer  condyle,  and  from  the  coronary  process 
of  the  ulna,  strengthen  this  ligament  of  the  radius,  and  are 
known  by  the  general  name  of  accessory  ligaments  of  the 
coronoid  ligament,  as  the  lateral  ones  are  known  by  the  name 
ot  ACCESSORY  LIGAMENTS  tO  the  Capsule. 

So  that  there  is,  1.  A complete  capsule  which  encloses  all  the 
bones  ; 2.  Lateral  ligaments  which  make  the  main  strength  ot 
the  joint ; 3.  A coronary  ligament  which  regulates  and 
strengthens  the  rolling  motions  of  the  radius,  and  keeps  it  firm, 
turning  like  a spindle  in  its  bush.  The  whole  joint  is  sur- 
rounded with  cellular  substance  ; the  regularity  of  its  ligaments 
is  confounded  by  the  adhesions  of  muscles  and  tendons  : 
though  it  is,  on  the  whole,  weak  behind  and  before,  and  very 
strong  at  its  sides,  yet  tendinous  and  ligamentous  fibres  cross 
it  in  all  directions  ; so  that  the  capsule,  and  its  assisting  liga- 
ments, are  irregular  and  rough  without  ; but  gelatinous, 
smooth,  and  glossy  within, 

WRIST. 

The  wrist  is  one  of  the  most  moveable  joints  in  the  body, 
having  the  strength  of  a mere  hinge-joint  (because  it  is  almost 
a strict  hinge,  by  the  connection  of  the  long  ball  of  the  carpus 
with  the  long  hollow  of  the  radius  ;)  and  having,  at  the  same 
time,  all  the  properties  of  the  most  moveable  joint,  by  the  tret 
turning  of  the  radius,  without  the  weakness  which  is  peculiar 
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to  the  circular  and  free  moving  joints.  These  distinctions  di- 
vide the  wrist-joint  into  its  two  parts. 

1.  The  articulation  formed  by  the  scaphoid  and  lunated 
bones,  which  form  an  oval  ball  of  articulation,  and  the  great 
scaphoid  cavity  of  the  radius  which  receives  this  ball.  The 
end  of  the  ulna  does  not  properly  enter  into  the  cavity  of  the 
wrist,  but  its  end,  or  little  round  head,  is  covered  with  a move- 
able  cartilage,  and  that  cartilage  represents  the  end  of  the  ulna. 
Now  this  first  joint,  viz.  of  the  scaphoid  and  lunated  bones,  the 
head  of  the  radius,  and  the  moveable  cartilage  which  repre- 
sents the  head  of  the  ulna,  are  surrounded  by  the  general  cap- 
sule or  bag  of  the  joint.  The  capsule  arises  from  the  ends  of 
the  radius  and  of  the  ulna  ; from  the  styloid  point  of  the  one 
round  to  the  same  point  of  the  other  ; and  is  implanted  near  the 
lower  rank  of  the  carpal  bones.  Though  it  adheres  first  to  the 
scaphoid  and  lunated  bones,  it  passes  them,  going  over  all  the 
bones  of  the  carpus,  especially  in  the  palm,  so  as  to  add  strength 
to  their  peculiar  ligaments  ; and  in  the  palm,  the  tendons  for 
the  fingers  run  over  it : so  it  forms  on  one  side  an  additional 
ligament  for  the  carpus  ; on  the  other,  it  forms  the  floor  of  the 
tendinous  sheath,  a smooth  and  lubricated  surface  for  the  ten- 
dons to  run  upon.  This  general  ligament  is  strengthened  by 
particular  ones  coming  from  the  styloid  processes  of  the  radius 
and  of  the  ulna.  But  there  are  so  many  irregular  points  of 
bone  about  the  wrist,  that  the  litde  fasciculi,  with  which  this 
c-apsule  is  covered  and  strengthened,  are  innumerable.  Within 
this  joint,  and  stretching  from  the  groove  betwixt  the  scaphoid 
and  lunated  bones,  there  is  an  internal  ligament  of  a soft  and 
pulpy  nature  ; it  is  named  ligamentum  mucosum  : but  the 
very  name  shows  that  it  is  less  valuable  as  a ligament  (since 
the  joint  is  already  well  enough  secured,)  than  as  a conductoi 
for  the  lacunse  or  ducts  which  separate  the  mucus. 

2.  The  articulation  by  which  the  hand  performs  all  its  turn- 
ing motions  is  that  of  the  radius  with  the  ulna  : this  is  set  apart 
altogether  from  the  general  articulation  of  the  joint.  The  la- 
teral cavity  of  the  radius  receives  the  little  round  head  of  the 
ulna  ; they  are  enclosed  in  their  own  peculiar  capsule  ; which 
is  so  loose  about  the  bones,  that  although  it  is  a regular  cap- 
sule of  the  common  form,  it  has  the  name  of  membrana  cap- 
sularis  sacciformis.  Thus  there  is  one  jointwithin  another; 
a moveable  cartilage  betwixt  them,  and  the  capsule  of  one,  the 
more  moveable  joint,  peculiarly  wide,  and  not  so  strong  ; all 
which  should  be  considered  in  thinking  about  luxations  of  the 
wrist. 

The  carpal  bones  are  connected  with  each  other  so  very 
clpselv,  that  the  name  of  joint  can  hardly  be  used.  They  are 
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rather  fixed  than  jointed  together.  Each  bone  has  four  smooth 
articulating  surfaces,  by  which  it  is  united  to  the  adjoining- 
bones.  The  first  two  bones  form  the  great  ball  of  the  wrist  ; 
the  second  row  again  is  united  with  the  first  by  a sort  of  ball 
and  socket ; for  the  os  magnuin,  which  is  the  central  bone  of 
the  second  row,  has  a large  round  head,  which  is  received  into 
the  lunated  hollow  of  the  os  lunare,  which  is  the  central  bone 
of  the  first  row.  The  first  row  is  thus  united  to  the  second  by 
a distinct  and  general  capsule  ; in  addition  to  which  each 
single  bone  is  tied  to  the  next  adjoining,  by  a regular  capsular 
ligament  within,  and  by  fiat  cross  ligaments  without,  or  rather 
by  many  bundles  of  ligaments,  which  cross  each  other  in  a 
very  complicated  manner  ; and  the  little  fiat  and  shining 
fasciculi  give  the  whole  a radiated  or  star-like  form*. 

The  metacarpal  bones  are  also  joined  to  the  carpal  in  one 
row,  by  a line  of  joints  which  are  as  one  joint ; besides  their 
common  capsule,  the  metacarpal  of  each  finger  has  its  peculiar 
ligaments  proceeding  in  a radiated  or  star-like  form  from  the 
carpal  bones,  and  going  out  broad  upon  the  metacarpal  bones  ; 
and  so  numerous,  that  each  metacarpal  bone  is  securely  tied  by 
ligaments  to  one  or  two  of  the  bones  of  the  carpus  f;  and  at 
their  heads,  where  the  fingers  are  implanted  upon  them, 
forming  the  knuckles,  they  are  again  tied  by  fiat  ligaments, 
which  go  from  head  to  head  of  the  metacarpal  bonesj:,  binding 
them  together,  permitting  a slight  bending  towards  each  other, 
so  as  to  make  a hollow  in  the  hand,  but  no  such  wide  motion 
as  might  assist  the  fingers  ; they  are  but  as  a foundation  upon 
which  the  fingers  stand  and  move. 

FINGERS. 

The  joints  of  the  fingers  are  formed  by  round  heads  in  the 
upper  end  of  one  row  of  bones,  and  by  hollow  sockets  on  the 
lower  ends  of  the  next  row.  Each  joint  is  qualified  by  the 
round  form  of  its  head  to  be  a circular  and  free  moving  joint ; 
but  it  is  restricted  by  the  forms  of  its  ligaments  to  the  nature  of 
a hinge-joint  ; for  each  finger-joint  is  included  first  in  a fair 
round  capsule  or  bag,  of  the  ordinary  form  ; but  that  capsule 

• These  are  ligaments  which  are  really  so  unimportant  to  the  anatomift  or 
to  the  surgeon,  hut  which  are  so  laborioufly  deferibed  under  the  titles  of  liga- 
ment a BREVIA,  OBLiqUA  TR  ANSVERSARIA,  and  PROPRIA  OSSIUM  CARPI  ; for 
they  do  in  fact,  cross  and  traverse  the  carpus  in  every  possible  direction. 

f And  these  also  are  named,  according  to  their  several  directions,  ligameista 
ARTICULARIA,  LA.TERALIA,  RECTA,  PER  PE  ND I C U L A R I A,  &C. 

1 These  are  named  tlfe  ligamenta  interossea. 
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is  strengthened  by  very  distinctlateral  ligaments  upon  its  sides, 
which  lateral  ligaments  form  the  chief  strength  of  the  joints  ; 
above  these  lateral  ligaments  the  joint  is  strengthened  by  a 
broad  fascia  or  sheath,  which  comes  from  the  tendons  of  the 
interossei  muscles,  covers  the  backs  of  all  the  fingers,  and 
which  is  especially  strong  over  the  joints.  One  part  of  the 
apparatus  of  the  wrist-joint  is  the  smooth  and  lubricated 
sheath,  in  which  the  tendons  of  the  fingers  run.  It  is 
formed  in  part  by  the  outer  side  of  the  capsule  of  the  wrist, 
and  in  part  by  that  bridge  of  ligament  which  proceeds  from  the 
four  corner  points  of  the  carpal  bones.  This  sheath  is  lined 
with  a delicate  and  softer  modification  of  the  common  tendin- 
ous membrane  ; is  fully  bedewed  with  mucus  ; and  is  fairly  to 
be  ranked  with  the  bursse  mucosae,  as  it  is  indeed,  like  them,  a 
shut  sack.  But  it  is  farther  crossed  in  such  a manner  by  parti- 
tions belonging  to  each  flexor  tendon,  that  each  of  them  may 
be  said  to  have  its  appropriated  bursa  mucosa.  And  these 
bursse,  to  prevent  the  bad  consequences  of  friction,  are  put 
both  betwixt  the  cross  ligament  and  the  tendons,  and  also  be- 
twixt the  tendons  of  the  uppermost  muscle  and  of  the  deeper 
one,  and  again  betwixt  the  tendons  of  the  fingers  and  of  the 
thumb. 

In  the  same  way  the  sheaths  of  the  tendons,  as  they  run 
along  the  fingers,  may  be  considered  as  part  of  the  apparatus 
of  their  joints  ; for  the  first  set  of  bursse,  viz.  those  which  lie 
in  the  palm  of  the  hand,  stop  before  they  reach  the  first  joints 
of  the  fingers,  and  then  other  longitudinal  bursae  begin  from 
the  first  joint  of  the  fingers,  and  go  all  along  them  to  the  last 
joint ; forming  a sheath  for  the  tendons  to  run  in,  which  does 
at  once  the  office  of  a strong  ligament,  binding  them  down  in 
their  places,  and  which  is  so  lubricated  on  its  internal  surface 
as  to  save  the  necessity  of  other  bursse.  These  sheaths  are 
thicker  in  certain  points,  so  as  to  form  cross  rings  of  strong- 
ligaments  ; but  the  common  sheath  and  these  thicker  rings  still 
form  one  continual  canal : these  are  named  the  sheaths  and 
annular  ligaments,  or  cross  ligaments*,  of  the  fingers, 
and  are  of  the  same  nature  with  the  bursse.  Besides  these, 
there  are  no  distinct  bursae  on  the  fingers,  but  there  are  several 
about  the  wrist,  and  one  especially  of  a considerable  size  at 
the  root  of  the  thumbf. 


Inc,  AMENT  A VYGINALIA,  LJGAMENTA  CRUCIATa  PHALANGE'  m , & : . 
f Vide  Monro’s  Burs®  Mticosx. 
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Of  THE  II I P-  JOINT. 

The  acetabulum,  which  is  rough  in  the  naked  bone,  is  na- 
turally lined  with  a thick  and  very  smooth  cartilage.  The 
head  of  the  thigh-bone  is  covered  with  a similar  cartilage, 
also  very  thick  and  smooth  ; and  these  cartilages  almost  fill  up 
that  deep  dimple  which  is  seen  in  the  centre  of  the  head  of  the 
thigh-bone,  and  smooth  that  hole  which  is  formed  in  the  centre 
of  the  socket,  by  the  meeting  of  the  several  pieces  of  which  it 
is  composed.  The  socket  is  not  only  deep  in  its  bones,  but  is 
further  deepened  by  the  cartilage  which  tips  the  edge  of  the 
socket,  and  which  stands  up  to  a considerable  height.  The 
socket  is  imperfect  at  that  side  which  looks  towards  the  thyroid 
hole  ; the  bony  edge  is  entirely  wanting  there,  and  the  space  is 
filled  up  by  a strong  cartilaginous  ligament  which  goes  across 
this  gap,  from  the  one  point  to  the  other,  and  from  its  going 
across  is  named  the  ligamentum  labri  cartilagin^i 
trans  vers  a le^.  The  capsular  ligament  of  the  hip-joint  is' 
the  thickest  and  strongest  of  all  the  body.  It  is,  like  other 
capsules,  a reflection  and  thickening  of  the  periosteum  ; the 
periosteum  coming  along  the  outside  of  the  bone,  leaves  it  at 
the  edge  of  the  socket.  The  periosteum,  or  rather  perichon- 
drium from  the  inside  of  the  socket,  comes  up  to  the  edge, 
and  meets  the  outer  layer.  They  unite  together,  so  as  to  form 
the  general  capsule,  inclosing  the  ring-like  cartilage,  which 
tips  the  edge  of  the  socket  between  them.  This  ligament  in- 
closes all  the  bones  from  the  edges  of  the  socket  to  the  roots 
of  the  trochanters,  embracing  not  only  the  head  but  the  neck 
of  the  thigh-bone.  The  outer  plate,  continuous  with  the  pe- 
riosteum, is  thick  and  strong,  and  is  assisted  by  much  cellular 
substance  condensed  round  it,  and  it  is  further  thickened  by 
slips  which  come  from  the  iliacus,  glutaeus,  and  other  muscles 
which  pass  over  the  joint,  while  the  external  plate  of  the  liga- 
ment lines  the  whole  with  a soft  and  well  lubricated  coat. 

* This  ligament  is  double  ; that  is,  there  is  one  on  the  inside  of  the  edge,  and 
one  on  the  outside  ; thence  it  is  often  reckoned  as  two  ligaments,  viz.  ligamen- 
tum TRAN  SVERSALE  INTERNUM  et  EXTERNUM. 
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In  addition  to  this  general  capsule,  there  are  two  internal 
ligaments,  1st,  The  round  ligament,  as  it  is  called,  which 
comes  from  the  centre  of  the  socket  to  be  fixed  into  the  centre 
of  the  ball  of  the  thigh-bone.  It  is  not  round,  but  flat  or 
triangular.  It  has  a broad  triangular  basis,  rooted  in  the 
socket  exactly  at  that  place  where  the  several  bones  of  the 
socket  meet,  forming  a triangular  ridge,  which  gives  this 
triangular  form  to  the  central  ligament.  It  has  three  angles, 
and  three  flat  sides.  It  is  broad  where  it  arises  from  the  bot- 
tom of  the  socket,  is  about  an  inch  and  a half  in  length,  grows 
narrower  as  it  goes  outwards  towards  the  head  of  the  bone, 
and  is  almost  round  where  it  is  implanted  into  the  dimple  in  the 
head  of  the  thigh-bone  ; at  which  point  it  is  so  fixed  as  to  leave 
a very  remarkable  roughness  in  the  naked  bone.  But  round 
the  roots  of  this  ligament,  and  in  the  bottom  of  the  socket, 
there  is  left  a pretty  deep  hollow,  which  is  said  to  be  filled  up 
with  the  synovial  gland.  It  is  wonderful  how  easily  authors 
talk  of  the  synovial  gland,  as  if  thev  had  seen  it ; they  describe 
very  formally  its  affections  and  diseases,  as  when  hurt  by  a 
blow  upon  the  trochanter  ; yet  there  is  no  distinct  gland  to  be 
found.  There  is  a fringed  and  ragged  mass  lodged  in  the 
bottom  of  the  socket,  hanging  out  into  the  hollow,  and  con- 
tinually rubbed  by  the  ball  of  the  thigh-bone  in  its  motions  : 
the  fringes  and  points  certainly  are  ducts  from  which  we  can 
squeeze  out  mucus  ; but  it  is  by  no  means  proved  that  they 
belong  to  a synovial  gland  ; and  it  looks  rather  as  if  the  ducts 
were  themselves  the  secreting  organ,  like  the  lacunae  or  mucous 
bags  in  the  tongue,  or  in  the  urethra,  vagina,  (Esophagus,  and 
other  hollow  tubes.  Such  a structure  is  fitter  for  suffering  the 
strong  pressure  and  continual  action  of  the  thigh-bone  than  any 
determined  gland.  We  see  then  nothing  but  mucous  ducts  of 
a fringed  form,  hanging  down  from  this  hollow  into  the  cavity 
of  the  joint ; a quantity  of  fat  accompanying  these  fringes  ; 
and  a pappy  mucous  membrane,  which  keeps  these  fringes  and 
fatty  membranes  orderlv  and  in  their  places,  and  which  ties 
them  so  to  the  angles  of  the  triangular  ligament,  that  thev 
must  move  with  the  motions  of  the  joint.  This  mucous 
membrane,  which  keeps  these  fatty  fringes  orderly,  has  two 
or  three  small  bridles  in  different  directions  ; whence  they  are 
named  the  ligamenta  mucosa,  or  ligamentula  mass®  adipos® 
glandulosa  ; and  this  may  be  considered  as  the  continued  in- 
flection of  the  softer  internal  lamella  of  the  capsule,  which  not 
only  lines  the  socket,  but  is  reflected  over  the  central  ligament, 
and  over  the  globe  of  the  thigh-bone,  covering  them  also  with 
a delicate  mucous  coat.  Other  fringes  of  the  same  kind  are 
found  at  the  lower  part  of  the  joint,  lving  round  the  neck  of 
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the  thigh-bone,  near  the  angle  where  the  capsular  ligament  is 
implanted  into  the  root  of  the  great  trochanter:  the  liquor  Irom 
these  mucous  fimbriae,  with  the  general  serous  exudations,  are 
mixed  and  blended  for  lubricating  the  joint. 

This  capsule,  which  is  naturally  the  thickest  and  strongest 
in  the  body,  almost  a quarter  of  an  inch  in  thickness,  is  farther 
strengthened  by  many  additions  : for  a slip  of  very  strong  ten- 
dinous or  cellular  substance  condensed  comes  down  from  the 
lower  spinous  process  of  the  os  ilium,  and  spreads  out  over  the 
capsule,  and  strengthens  it  very  much  on  its  fore  part ; the 
smallest  of  the  glutsei  muscles  adheres  to  the  capsule  and 
strengthens  it  behind  ; the  psoas  magnus  and  iliacus  internus 
pass  bv  the  inner  side  of  the  capsule  ; and  though  they  do  not 
absolutely  adhere  to  it,  they  deposit  much  cellular  substance, 
which  is  condensed  so  as  to  strengthen  the  capsule,  forming  at 
the  same  time  a large  bursa  mucosa  betwixt  their  tendinous 
fibres  and  the  joint.  That  tendon  of  the  rectus  muscle  which 
comes  from  the  margin  of  the  socket,  lies  upon  the  outer  side 
of  the  capsule,  adheres  to  it,  and  strengthens  it.  The  security 
of  the  hip-joint  seems  to  depend  more  upon  the  strength  of  its 
capsular  ligament  than  that  of  almost  any  other  joint. 


THE  KNEE-JOINT. 

The  knee-joint  is  one  of  the  most  superficial  joints  and  one 
of  the  weakest,  so  far  as  relates  to  the  bones  ; for  the  flat  con- 
dyles of  the  thigh-bone  are  merely  laid  upon  the  flat  head  of  the 
tibia.  There  is  here  no  fair  cavity  receiving  a large  head,  as 
in  the  joint  of  the  hip  ; no  slighter  ball  and  socket,  as  in  the 
fingers  ; no  strong  overhanging  bones,  as  in  the  shoulder  ; no 
hook-like  process,  as  in  the  ulna.  This  is  not  a hinge-joint, 
like  the  ankle,  secured  between  two  points  of  bone.  We  do 
not  find  the  means  of  strength  in  its  bones,  but  in  the  number, 
size,  and  disposition  of  the  great  ligaments  with  which  its 
bones  are  joined  ; by  virtue  of  these  ligaments  it  is  the 
strongest  joint  of  the  human  body,  the  most  oppressed  by  great 
loads,  the  most  exercised  in  continual  motions,  yet  less  fre- 
quently displaced  than  any  other.  But  this  complication  of 
ligaments,  which  gives  it  mechanical  strength,  is  the  very 
cause  of  its  constitutional  weakness  : makes  it  very  delicate  ; 
and  very  liable  to  disease. 

The  bones  which  compose  this  joint  are  the  tibia,  thigh-bone, 
and  patella  ; and  they  are  united  by  many  ligaments,  both 
within  and  without  the  joint. 

1st,  The  capsule  of  the  knee  is  naturally  very  thin  and 
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delicate,  transparent  as  a cobweb.  This  thin  capsule  comes 
from  the  fore  part  of  the  thigh-bone,  all  round  the  articulating 
surfaces,  whence  it  goes  downwards  by  the  sides  of  the  con- 
dyles ; from  this  origin  it  is  inserted  into  all  the  edge  of  the  ro- 
tula,  and  in  such  a way  as  to  keep  the  rotula  properly  without 
the  cavity  of  the  joint ; the  capsular  ligament  going  over  its  in- 
ner surface,  and  lining  it  with  a smooth  and  delicate  coat.  It 
is  fixed  below  into  all  the  circle  of  the  head  of  the  tibia,  and 
thus  completes  its  circle,  embracing  all  the  bones.  This  cap- 
sule, naturally  so  thin  and  delicate,  is  made  up  from  all  the  sur- 
rounding parts  to  a considerable  thickness  ; first,  it  is  covered 
behind  by  the  heads  of  the  gastrocnemii  ; at  the  sides  by  the 
biceps  and  other  muscles  of  the  hamstrings  ; on  its  fore  part, 
it  is  strengthened  by  the  general  fascia  of  the  thigh,  which  goes 
down  over  the  knee,  and  being  there  reinforced  both  by  its  ad- 
hesion to  the  bones  and  by  the  broad  expansion  of  the  vastus 
internus,  sartorius,  biceps,  and  other  muscles  which  go  out 
over  the  patella,  it  adheres  to  the  capsule,  and  makes  the  whole 
very  strong ; besides  which,  there  is  a ligament  which,  lying  in 
the  ham,  upon  the  back  part  of  the  capsule,  is  named,  in  com- 
pliment to  Winslow,  LIGAMENTUM  POSTICUM  WINSLOWII.  It 
is  a ligament  somewhat  resembling  the  lateral  ligaments  of  the 
elbow.  It  arises  from  the  outer  condyle,  goes  obliquely  across 
the  back  part  of  the  joint,  adheres  to  it,  and  strengthens  it ; but 
often  it  is  not  found  at  all,  or  in  such  straggling  fibres  as  cannot 
be  accounted  as  a ligament.  It  is  manifest  that  the  knee  re- 
quires some  such  additional  ligaments  behind  to  serve  as  a 
check,  and  to  prevent  its  yielding  too  far. 

2.  The  knee,  as  being  a hinge -joint,  has  its  stronger  liga- 
ments at  the  sides  ; and  although  we  speak  of  lateral  ligaments 
in  the  other  joints,  this  is  the  only  one  where  the  lateral  liga- 
ments are  very  distinct  from  the  common  capsule  of  the  joint ; 
on  the  inner  side  of  the  joint  there  comes  down  from  the  inter- 
nal condyle  of  the  thigh-bone  a broad  flat  ligament,  which  is 
fixed  into  the  inner  head  of  the  tibia,  and  is  named  the  internal 
lateral  ligament ; on  the  outside  of  the  knee  there  descends 
from  the  tip  of  the  outer  condyle  a much  stronger  ligament,  not 
quite  so  flat,  rather  round  ; it  extends  from  the  condyle  of  the 
thigh-bone  to  the  bump  of  the  fibula,  which  it  embraces.  It  is 
a little  conical  from  above  downwards  ; it  is  from  two  or  three 
inches  in  length,  and  is  named  ligamentum  laterale  ex- 
ternum longus,  to  distinguish  it  from  the  next:  for  behind 
this  first  external  ligament  there  arises,  a little  lower  from  the 
same  condyle,  along  with  the  outer  head  of  the  gastrocnsemius 
muscle,  a ligament  which  is  called  the  ligamentum  late- 
sale  externum  brevius  ; and  it  is  not  shorter  only,  but  so 
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scattered  as  not  to  be  easily  distinguished,  not  having  the  true 
form  of  a lateral  ligament  coming  down  from  the  condyle,  but 
of  a mere  strengthening  of  the  capsule,  coming  upwards  from 
the  knob  of  the  fibula. 

3.  The  joint  is  still  further  secured  by  internal  ligaments, 
which  are  within  the  cavity  of  the  joint  ; they  are  named  the 
crucial  ligaments  of  the  knee.  They  arise  betwixt  the  hol- 
low oi  the  condyles  of  the  thigh-bone,  and  are  implanted  into 
the  back  part  of  the  middle  rising  of  the  tibia  : they  lie  in  the 
back  part  of  the  joint,  flat  upon  the  back  of  the  capsule  ; and 
the  one  crossing  a little  before  the  other  (but  yet  in  contact  with 
each  other  at  the  place  of  crossing,)  they  are  distinguished  by 
the  names  of  anterior  and  posterior  crucial  ligaments. 

The  posterior  crucial  ligament  is  more  perpendicular  ; 
it  arises  from  the  hollow  betwixt  the  condyles  of  the  thigh-bone, 
and  is  implanted  into  a roughness  on  the  back  of  the  tibia,  be- 
twixt its  two  cup-like  hollows,  and  behind  the  tubercle  which 
divides  these  hollows  from  each  other.  While  the  posterior 
arises  rather  from  the  internal  condyle,  the  anterior  liga- 
ment arises  properly  from  the  external  condyle,  passes  oblique- 
ly over  the  tuber  in  the  articulating  surface  of  the  tibia,  and 
terminates  in  the  cup-like  hollow.  The  effect  of  these  two  li- 
gaments is  more  particular  than  is  commonly  observed  ; for 
the  one  goes  obliquely  out  over  the  articulating  surface  of  the 
tibia,  while  the  other  goes  directly  down  behind  the  joint ; and 
of  course  when  the  knee  is  bended,  the  posterior  ligament  is 
extended  ; when  the  leg  is  stretched  out,  the  anterior  ligament 
is  extended  : they  both  are  checks  upon  the  motions  of  the 
joint : the  anterior  ligament  prevents  the  leg  going  too  far  for- 
wards ; the  posterior  ligament  prevents  its  being  too  much  bent- 
back  upon  the  thigh. 

4.  The  most  admirable  part  of  the  mechanism  of  this  joint  is 
the  two  semilunar  cartilages.  They  are  so  named  from 
their  semilunar  form  ; they  lie  upon  the  top  of  the  tibia,  so  as 
to  fill  up,  each  of  them,  one  of  the  hollows  on  the  top  of  that 
bone.  They  are  thicker  towards  their  convex  edges,  thinner 
towards  their  concave  edges  ; they  end  by  two  very  acute  and 
long  horns,  named  the  cornua  of  the  lunated  cartilages.  In 
short,  they  resemble  the  shape  of  the  label  which  we  put  round 
a wine  decanter ; and  the  two  horns  are  tied  to  the  tubercle  or 
ridge  that  stands  in  the  middle  of  the  articular  surface  of  the 
tibia  ; and  consequently  they  are  turned  towards  each  other  so 
as  to  touch  in  their  points.  There  are  here,  as  in  the  other 
joints,  masses  of  fat  inclosing  the  fimbriated  ends  of  the  mu- 
cous ducts.  These  fimbriae  and  fatty  bundles  are  formed  chief- 
ly round  the  circumference  of  the  patella,  commonly  surround- 
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mg  it  with  a complete  fringe  ; they  are  also  found  at  the  back 
of  the  cavity,  about  the  crucial  ligaments,  and  in  all  the  inter- 
stices of  the  joints  ; the  fatty  bundles  filling  up  the  interstices, 
protecting  the  mucous  ducts  from  more  violence  than  what  is 
just  necessary  to  empty  them,  and  perhaps  mixing  their  exuda- 
tion with  the  mucus  of  the  ducts. 

These  masses  of  fat  lie  covered  by  the  delicate  internal  sur- 
face of  the  capsule,  and  the  mucous  fimbriae  project  from  it. 

The  inner  surface  of  the  capsule  is  so  much  larger  than  the- 
joint  which  it  lines,  that  it  makes  many  folds  or  lurks  ; and 
several  of  these  are  distinguished  by  particular  names.  Thus 
at  each  side  of  the  patella  there  are  two  such  folds,  the  one  lar- 
ger than  the  other  ; whence  they  are  named  ligamentum 
ALARE  MAJUS,  and  LIGAMENTUM  ALARE  MINUS.  These  tWO 
folds  are  like  two  legs,  which  join  and  form  one  middi  fold, 
which  runs  across  in  the  very  centre  of  the  joint,  viz.  from 
the  lower  end  of  the  patella  to  the  point  of  the  thigh-bone,  in 
the  middle  betwixt  the  condvles.  It  keeps  the  looser  fatty 
bundles  and  fimbriated  ducts  in  their  place  (viz.  the  hollow 
betwixt  the  condvles,  where  they  are  least  exposed  to  ham  ,) 
thence  it  has  been  long  named  the  ligamentum  mucosum. — 
The  internal  membrane  of  the  joint  covers  also  the  semilunar 
ligaments  as  a perichondrium  ; it  comes  off  from  the  ridge  of 
the  tibia,  touches  the  horns  of  the  semilunar  cartilages,  moves 
over  the  cartilage  so  as  to  give  them  their  coat ; and  at  the 
point  where  it  first  touches  the  horns,  it  forms  four  little  liga- 
ments, two  for  the  horns  of  each  cartilage.  These  tags,  by 
which  the  four  points  of  the  lunated  cartilages  are  tied,  are 
named  the  ligamenta  cartilaginum  lunatarum,  or  more 
simply  named  the  four  adhesions  of  the  lunated  cartilages. 
There  is  a little  slip  of  ligament  which  goes  round  upon  the 
fore  part  of  the  knob  of  the  tibia,  and  ties  the  fore  parts  of 
these  two  cartilages  to  each  other.  It  is  named  ligamentum 
transversale  commune,  because  it  goes  across  from  the  fore 
edge  of  the  one  cartilage  to  the  fore  edge  of  the  other,  and  be  - 
cause it  belongs  equally  to  each  ; but  for  their  further  security, 
these  cartilages  also  adhere  to  their  outer  circle  or  thick  edge, 
to  the  internal  surface  of  the  general  capsule  of  the  joint,  and 
that  again  adheres  to  the  lateral  ligaments  which  are  without 
it  ; so  that  there  is  every  security  for  these  cartilages  being 
firm  enough  in  their  places  to  bear  the  motions  of  the  joint,  and 
yet  loose  enough  to  follow  them  easily. 

This  joint  has  the  largest  bursae  mucosae  of  all,  and  these 
perhaps  the  most  frequently  diseased.  There  is  one  bursa 
above  the  patella,  betwixt  the  common  tendon  of  the  extensor 
muscles  and  the  fore  part  of  the  thigh-bone,  which  is  no  less 
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than  three  inches  in  length.  There  is  a smaller  bursa  about  an 
inch  below  the  patella,  and  under  the  ligament  of  the  patella, 
protecting  it  from  friction,  upon  the  head  of  the  tibia.  These 
bursae,  I am  persuaded,  are  often  the  seat  of  disease,  when  it  is 
judged  to  be  in  the  joint  itself.  But  the  truth  is  very  easily 
known  ; for  if  a swelling  appear  under  the  patella,  projecting 
at  the  sides,  and  raising  the  patella  from  the  other  bones,  we 
are  sure  that  it  must  be  in  the  main  cavity  of  the  joint : but  if 
swellings  appear  above  and  below  the  patella,  then  there  is  rea- 
son to  believe  that  these  belong  to  the  great  bursae,  which  are 
placed  above  and  below  the  patella  : a complaint  which  is  far 
less  formidable  than  a swelling  of  the  joint  itself ; I would  al- 
most say  easily  cured  ; for  openings  into  these  bursae,  though 
they  should  be  avoided,  are  less  dangerous  than  openings  into 
the  joint.  It  is  from  mistaking  such  tumours  for  collection  in 
the  capsule  itself,  that  authors  speak  of  openings  into  the  joint 
as  a familiar  or  easy  thing,  or  think  that  they  have  done  such 
operations  safely  when  probably  they  were  puncturing  the  bur- 
sa only. 

These  bursae  mucosae  lie  under  the  tendon  of  the  extensor 
muscles,  and  under  the  ligament  of  the  patella  : they  are  of  the 
same  substance  with  the  capsule  of  the  joint  itself;  they  lie 
over  the  capsule,  united  to  it  by  cellular  substance,  and  the  bun- 
dles of  fat,  which  are  disposed  irregularly  about  the  joint,  be- 
long partly  to  the  bursas  and  partly  to  the  capsule  ; one  end 
projecting  into  the  cavity  of  the  bursae,  while  the  other  end  of 
the  same  fatty  bundles  projects  into  the  cavity  of  the  joint. 

Thus  the  knee-joint,  which  is  the  most  important  in  all  the 
body  ; the  most  oppressed  by  the  weight  of  the  trunk,  and  by 
the  accidental  loads  which  we  carry  ; the  most  exercised  in  the 
common  motions  of  the  body,  and  the  most  liable  to  shocks  and 
blows  ; which  is  the  most  superficial  and  the  weakest  in  all  that 
respects  its  bones— -is  the  strongest  in  its  ligaments,  and  the 
most  perfect  in  all  the  provisions  for  easy  motion. 

1.  The  great  capsule  of  the  joint  incloses  the  heads  of  the 
bone  ; secretes  (in  part)  and  contains  the  synovia  ; lines  the 
joint  with  a smooth  and  delicate  membrane,  and,  by  turning 
over  all  the  parts,  and  adhering  to  them,  it  forms  the  perichon- 
drium for  the  cartilaginous  heads  of  the  bones,  and  the  cover- 
ing and  ligaments  for  the  moving  cartilages  of  the  joint. 

2.  This  capsule,  which  is  exquisitely  thin,  and  which  was 
formed  for  other  uses  than  for  giving  strength  to  the  joint,  is 
surrounded  on  all  sides  with  such  continuations  of  the  common 
fascia,  and  such  particular  expansions  of  the  hamstring  and 
other  muscles,  as  by  adding  outwardly  successive  layers  to  the 
capsule,  brings  it  to  a considerable  degree  of  strength. 
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3.  The  capsule  having  no  stress  upon  its  fore  part,  is  very 
thin  upon  its  fore  part,  viz.  at  the  sides  of  the  patella  ; but  is 
strengthened  at  the  sides  by  fair  and  distinct  ligaments,  going 
from  point  to  point  of  the  three  great  bones:  and  so  large  and 
particular  as  to  deserve,  more  than  any  others  in  the  body,  the 
name  of  lateral  ligaments  : at  the  back  part  of  the  joint 
the  same  strength  is  not  required  as  at  the  sides  ; yet  it  must 
be  stronger  than  at  its  fore  part,  wherefore  it  is  strengthened 
by  the  additional  bands  which  are  sometimes  general  and  con- 
fused, but  often  so  perfect  and  distinct  as  to  be  known  by  the 
name  of  the  posterior  ligament  of  Winslow  ; and  as  the 
lateral  ligaments  prevent  all  lateral  motions,  this  strengthening 
of  the  capsule  serves  as  a check-band  behind. 

4.  It  is  only  in  the  greatest  joints  that  we  find  the  additional 
security  of  internal  ligaments  ; and  the  only  joints  where 
they  are  perfect  are  the  joints  of  the  hip  and  of  the  knee  ; the 
former  having  its  round,  or  rather  triangular  ligament,  which 
secures  the  great  ball  of  the  thigh-bone,  and  fixes  it  in  its  place  ; 
the  latter  having  its  crucial  ligaments,  which,  coming  both  from 
one  point  nearly,  and  going  the  one  over  the  face  of  the  tibia, 
and  the  other  down  the  back  of  that  bone,  serve  the  double  pur- 
pose of  binding  the  bones  firmly  together,  and  of  checking  the 
larger  and  dangerous  motions  of  the  joint  ; the  fore  ligament 
preventing  it  going  too  far  forwards,  and  the  back  ligament 
preventing  it  bending  too  much. 

5.  A moving  cartilage,  for  facilitating  motion  and  les- 
sening friction,  is  not  common,  but  is  peculiar  to  those  joints 
whose  motions  are  very  frequent,  or  which  move  under  a 
greater  weight ; such  are  the  inner  head  of  the  clavicle,  the 
articulation  of  the  jaw,  and  the  joints  of  the  wrist  and  of  the 
knee  ; and  it  is  in  the  knee  that  the  moveable  cartilages  have 
their  most  perfect  forms  and  use,  are  large  and  flat,  semilu- 
nar, to  correspond  with  the  forms  on  the  head  of  the  tibia  ; 
thicker  at  their  outer  edges,  to  deepen  the  socket : and  though 
moveable,  yet  so  tied  with  ligaments  as  never  to  go  out  from 
their  right  place. 

And,  6.  The  mucous  follicular  bundles  of  fat,  and  the  bursa 
mucosa,  which  complete  the  lubricating  apparatus  of  the 
joint,  and  the  mucous  frenula  or  ligaments,  which  both  con- 
duct the  mucous  fringes  and  keep  them  in  their  place,  are 
more  perfect  in  the  knee,  and  greater  in  number  and  size,  than 
in  any  other  joint. 

I may  well  call  this  the  most  complicated,  and  (by  daily  and 
melancholy  proofs)  it  is  known  to  be  the  most  delicate  ioint 
of  the  body. 
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FIBULA. 

The  fibula  is  a support  to  the  tibia  in  its  various  accidents ; 
it  gives  a broader  origin  to  the  muscles,  and  it  is  the  chief 
defence  of  the  ankle-joint.  It  has  no  motion  upon  the  tibia  ; 
the  best  authors  speak  of  it  as  a symphysis,  which  classes  it 
with  the  joinings  of  the  pelvis,  and  excludes  it  from  the  list  of 
true  and  moveable  joints.  It  is  united  with  the  tibia  by  a sort 
of  flat  cartilaginous  surface  upon  either  bone  ; it  is  merely 
laid  upon  the  tibia,  not  sunk  into  it.  It  is  tied  by  a close  cap- 
sule : it  has  no  particular  ligament  for  itself ; but  is  strengthen- 
ed by  the  external  lateral  ligament  of  the  knee,  which  adheres 
to  this  knob,  and  by  the  insertion  of  the  biceps  tendon,  which  is 
implanted  into  this  point,  and  which  spreads  its  expanded  ten- 
don over  the  fore  part  of  the  tibia,  and  holds  the  bones  toge- 
ther ; and  the  firmness  of  the  fibula  is  further  secured  by  the 
great  interosseous  ligament,  which  goes  from  bone  to  bone. 

ANKLE. 

The  ankle-joint  owes  less  of  its  strength  to  ligaments 
than  to  the  particular  forms  of  its  bones  ; for  while  the  strong 
lateral  ligaments  of  the  knee  guard  it  so  that  it  cannot  be 
dislocated  till  they  are  torn,  the  lower  heads  of  the  tibia  and 
fibula  so  guard  the  foot  that  it  cannot  be  luxated  sidewise  with- 
out such  violence  as  breaks  these  bones  : first,  the  fibula  is  so 
connected  with  the  tibia  at  its  lower  end,  that  they  form  to- 
gether one  cavity  for  receiving  the  astragalus,  with  two  pro- 
jecting points  ; the  fibula  forming  the  outer  ankle,  and  the 
tibia  forming  the  process  of  the  inner  ankle  ; the  joining  of 
the  fibula  to  the  tibia  here,  is  like  that  of  its  upper  end,  too 
close  to  admit  of  the  smallest  motion  ; and  it  is  thoroughly 
secured  by  particular  ligaments  ; one  of  which  passing  from 
the  fibula  to  the  tibia  on  the  fore  part,  is  named  the  ligamen- 
tum  superius  anticum,  consisting  in  general  of  one  or  two 
distinct  flat  bands.  Another  more  continued  and  broader  li- 
gamentous membrane  goes  from  the  fibula  to  the  tibia  across 
the  back  part,  and  is  named  ligamentum  posticum  superi- 
us ; the  ligamentum  posticum  inferius  being  but  a slip  ot 
the  same.  Next  comes  the  capsule  of  the  joint,  which  joins 
the  astragalus  to  the  lower  heads  of  the  tibia  and  the  fibula ; it  is 
thinner  both  before  and  behind  than  we  should  expect  from  the 
strength  of  a joint  which  bears  all  the  weight  and  the  most 
violent  motions  of  the  body.  But,  in  fact,  the  capsule  every- 
where serves  other  purposes  than  giving  strength  to  the  joint, 
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and  never  is  strong  except  by  additional  ligaments  from  with- 
out ; so  it  is  with  the  ankle-joint,  the  capsule  of  which  is  ex- 
ceedingly thin  before,  but  it  is  strengthened  at  the  back  part, 
and  especially  at  the  sides,  by  supplementary  ligaments  : first, 
a strong  ligament  comes  down  from  the  acute  point  of  the  in- 
ner ankle,  expands  in  a radiated  form  upon  the  general  cap- 
sule ; adheres  to  it,  and  strengthens  it,  and  is  fixed  all  along 
the  sides  of  the  astragalus  : this  ligament  coming  from  one 
point,  and  expanding  to  be  inserted  into  a long  line,  has  a tri- 
angular form,  whence  it  is  named  ligamentum  dlltoides  ; 
and  while  the  general  ligament  secures  the  joint  towards  that 
side,  the  oblique  fibres  of  its  fore  edge  prevent  the  foot  being 
too  much  extended,  as  in  leaping;  and  its  oblique  fibres  on  the 
back  edge  prevent  its  being  too  much  bended,  as  in  climbing  ; 
but  the  ligaments  of  the  outer  ankle,  tying  it  to  the  other  side 
of  the  astragalus,  are  indeed  distinct,  one  going  forwards, 
one  going  backwards,  and  one  running  directly  downwards  ; 
one  goes  from  the  point  or  knob  of  the  fibula,  obliquely  down- 
wards and  forwards,  to  be  inserted  into  the  side  of  the  astra- 
galus : it  is  square  and  flat,  of  considerable  breadth  and 

strength,  and  is  called  ligamentum  fibula  anterius. 
Another  ligament  goes  perpendicularly  downwards,  from  the 
acute  point  of  the  outer  ankle,  to  spread  upon  the  side  of  the 
astragalus  and  of  the  capsule,  and  is  finally  inserted  into  the 
heel-bone  ; this  is  named  the  ligamentum  fibula  perpen- 
diculare.  A third  ligament  goes  out  still  from  the  same 
point,  to  go  backwards  over  the  back  part  of  the  capsule  ; ad- 
heres to  the  back  of  the  capsule,  and  strengthens  it,  and  is  named 
LIGAMENTUM  INTER  F1BULAM  ET  ASTRAGALUM,  POSTERIUS. 
There  is  nothing  very  particularly  worthy  of  notice  in  the  ankle- 
joint  ; for  it  is  covered  with  cartilages  ; lined  with  a soft  and 
mucous  membrane  ; and  lubricated  with  mucous  fimbriae  and 
masses  of  fat,  such  as  are  found  in  all  the  joints.  It  is  stronger 
than  the  other  joints  ; it  can  hardly  be  luxated  without  a lacer- 
ation of  its  ligaments,  and  breaking  of  the  bones  which  guard 
it  at  either  side  ; and  it  is  the  great  violence  which  is  required 
for  completing  this  dislocation,  and  the  terrible  complication  of 
dislocation,  fracture,  and  laceration  of  the  skin,  which  makes 
this  accident  so  dangerous  beyond  any  other  luxation. 

The  astragalus,  oscalis,  os  naviculare,  and  all  the 
bones  of  the  tarsus,  are  united  to  each  other  by  large  heads  and 
distinct  and  peculiar  joints  ; besides  which,  the  bones  are  cross 
tied  to  one  another  by  ligaments  so  numerous  and  complicated 
that  they  cannot  nor  need  not  be  explained.  They  pass  across 
from  bone  to  bone  in  an  infinite  variety  of  directions  ; some 
longitudinal ; some  transverse  ; and  some  oblique.  There 
Vol.  I.  2 N 


28: 


JOINTS  0*  THE 


a curious  complication,  which  we  may  call  a web  of  ligaments, 
covering  either  side  of  the  foot  with  shining  and  star-like  bun- 
dles : each  bone  has  its  capsular  ligament  for  joining  it  to  the' 
next ; each  joint  of  each  bone  has  its  articulating  cartilages  al- 
ways fresh  and  lubricated  ; each  joint  has,  besides  its  capsule, 
flat  strips  of  oblique,  longitudinal,  and  transverse  ligaments, 
joining  it  to  the  nearest  bones  : and  the  greater  bones  have  lar- 
ger and  more  important  ligaments,  as  from  the  astragalus  to 
the  os  calcis,  from  the  os  calcis  to  the  os  naviculare,  and  from 
that  again  to  the  scaphoid  bone,  &c. 

The  metatarsal  bones  have  their  capsular  ligaments  joining 
them  to  the  tarsal  bones,  and  they  have  ligaments  strengthen- 
ing their  capsules,  and  tying  them  more  strongly  to  the  tarsal 
bones  ; and,  as  in  the  metacarpal  bones,  the  several  ranks  are 
tied  one  to  another  by  cross  ligaments,  which  pass  from  the 
root  of  one  bone  to  the  root  of  the  next.  We  have  ligaments  of 
the  same  description  and  use,  holding  the  metatarsal  bones  to- 
gether, both  on  the  upper  and  on  the  lower  surface  of  the  foot ; 
and  all  the  ligaments  of  the  foot  are  of  great  strength  and  thick- 
ness. The  lower  ends  of  the  metatarsal  bones  have  also  trans- 
verse ligaments  by  which  they  are  tied  to  each  other.  The  toes 
have  hinge-joints,  formed  by  capsules,  and  secured  by  lateral 
ligaments,  as  those  of  the  fingers  are  ; and  except  in  the 
strength  or  number  of  ligaments,  the  joinings  of  the  carpus, 
metacarpus,  and  fingers,  exactly  resemble  the  joinings  of  the 
tarsus,  metatarsus,  and  toes. 

But  these  ligaments,  though  helping  to  join  the  individual 
bones,  could  not  have  much  effect  in  supporting  the  whole  arch 
of  the  foot.  It  is  further  secured  by  a great  ligament,  which 
extends  in  one  triangular  and  flat  plate  from  the  point  of  the 
heel  to  the  roots  of  each  toe.  This  is  named  the  aponeurosis 
jplantaris  pedis  ; which  is  not  merely  an  aponeurosis  for  co- 
vering, defending,  and  supporting,  the  muscles  of  the  foot  ; 
that  might  have  been  done  on  easier  terms  with  a fascia,  very 
slight  compared  with  this ; but  the  chief  use  of  the  plantar  apo- 
neurosis is  to  support  the  arch  of  the  foot.  It  passes  from 
point  to  point,  like  the  bow-string  betwixt  the  two  horns  of  a 
bow,  and,  after  leaping  or  hard  walking,  it  is  in  the  sole  of  the 
foot  that  we  feel  the  straining  and  pain  : so  that,  like  the  pal- 
mar aponeurosis,  it  supports  the  arch,  gives  origin  to  the  short 
muscles  of  the  toes,  braces  them  in  their  action,  and  makes 
bridges  under  which  the  long  tendons  are  allowed  to  pass  ; it 
comes  off  from  the  heel  in  one  point  ; it  grows  broader  in  the 
same  proportion  as  the  sole  of  the  foot  grows  broad  ; it  is  di- 
vided into  three  narrow  heads,  which  make  forks,  and  are  in- 
serted into  the  roots  of  the  second,  third,  and  fourth  toes  ; and 
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the  great  toe  and  the  little  toe  have  two  smaller  or  lateral  apo- 
neuroses, which  cover  their  own  particular  muscles,  and  are 
implanted  into  the  roots  of  the  great  toe  and  of  the  little  toe. 

The  bursae  mucosae  surround  the  ankle  and  foot  in  great 
numbers.  None  of  them  having  any  very  direct  connection 
with  the  joint,  and  most  of  them  accompanying  the  long  ten- 
dons as  they  pass  behind  the  ankle,  or  in  the  sole  of  the  foot, 
are  of  that  kind  which  we  call  tendinous  sheaths.  First,  There 
are  sheaths  of  two  or  three  inches  long,  which  surround  the  ten- 
dons of  the  tibialis  posticus,  and  of  the  peronaei  muscles,  as  they 
pass  down  behind  the  ankle.  The  sheaths  of  the  peronaei  be- 
gin from  that  point  where  the  tendons  first  begin  to  rub  against 
the  bone,  and  are  continued  quite  down  into  the  sole  of  the 
foot ; making  first  a common  sheath  for  both  tendons,  and  then 
a bursa  peculiar  to  the  tendons  of  the  peronaeus  brevis  muscle, 
and  about  an  inch  in  length.  Where  the  peronaeus  longus  begins 
to  pass  under  the  sole  of  the  foot,  the  sheath  which  inclosed  it 
behind  the  ankle  is  shut,  and  a new  bursa  begins  ; in  the  same 
manner,  where  the  tendons  of  the  flexor  pollicis  and  flexor  digi- 
torum  pedis  pass  behind  the  inner  ankle,  a bursa  of  three  in- 
ches in  length  surrounds  them  and  facilitates  the  motion.  As 
the  tendons  of  the  flexor  muscles  go  under  the  arch  of  the  foot, 
they  lie  among  soft  parts,  and  rub  chiefly  against  the  flesh  of 
the  massa  carnea  and  the  belly  of  the  short  flexor  muscles  : 
but  whenever  they  touch  the  first  joints  of  their  toes,  they  once 
more  rub  against  a hard  bone.  New  bursa  are  formed  for  the 
tendons.  Each  bursa  is  a distinct  bag,  running  along  the  flat 
face  of  the  toe,  and  is  of  a long  shape,  and  the  tendon  is  carried 
through  the  centre  of  the  lubricated  bag  ; so  that  we  see  once 
more  that  there  is  no  true  distinction  betwixt  bursa  mucosa 
and  tendinous  sheaths,  nor  betwixt  the  tendinous  sheaths  and 
the  capsules  of  joints. 

Joints  have  been  arranged  under  various  forms,  but  not  with 
much  success  ; and  I do  not  know  that  enumerating  the  joints 
in  any  particular  order  will  either  explain  the  motions  of  indi- 
vidual joints,  or  assist  in  recording  their  various  forms  ; some 
joints  are  loose  and  free,  capable  of  easy  motions,  but  weak  in 
proportion,  and  liable  to  be  displaced  ; such  is  the  joint  of  the 
shoulder,  which  rolls  in  every  direction  ; other  rolling  joints, 
more  limited  in  their  motions,  are  better  secured  with  ligaments 
of  peculiar  strength  ; such  is  the  joint  of  the  hip,  where  the 
ligaments  are  of  great  strength  both  within  and  without : some, 
wanting  all  circular  motions,  are  hinge-joints  by  the  mere  form 
of  their  bones  ; such  are  the  lower  jaw,  the  vertebra,  the 
elbow,  and  the  ankle-joints  : some  are  hinges  by  their  liga- 
ments, which  are  then  disposed  only  along  the  sides  of  the 
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bones  ; such  are  the  knee,  the  ribs,  the  fingers,  and  the 
Toes.  Some  joints  partake  of  either  motion  with  all  the  free- 
dom of  a ball  and  a socket-joint,  yet  with  the  strength  and  secu- 
rity of  the  strictest  hinge  : thus  the  wrist,  having  one  joint  by 
which  its  turning  motic  ns  are  performed,  and  another  joint  by 
which  it  rolls,  has  the  two  great  endowments  so  rarely  combin- 
ed in  any  joint  of  the  freest  motion,  and  of  great  strength  ; so 
also  has  the  head,  by  the  combination  of  two  joints  of  opposite 
uses  and  forms  ; for  its  own  condyles  play  like  a mere  hinge 
upon  the  atlas  ; and  the  axis  of  the  dentatus  secures  all  the 
properties  of  a circular  joint : this  combination  gives  it  all  the 
motions  of  either  joint  without  their  peculiar  defects.  But 
there  is  still  a third  order  of  joints,  which  have  such  an  obscure 
and  shuffling  motion  that  it  cannot  be  observed.  The  carpus 
and  metacarpus,  the  tarsus  and  metatarsus,  the  tibia 
with  the  fibula,  have  these  shuffling  and  almost  immoveable 
joints  ; they  are  not  intended  for  much  motion  among  them- 
selves, but  are  appointed  by  a diffused  and  gradual  yielding  to 
facilitate  the  motions  .of  other  joints. 
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